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No. 4 Plate Planing Machine. 


The engraving represents a 
signed to plane two edges of a plate up to 30 
feet in length by 10 feet in width at one set- 
iing, or any length by shifting. The advan- 
tage of such an arrangement is 
manifest, for it not only admits 
of finishing the entire plate at two 
settings, but it saves room; for, 
with the usual type of machine, 
which cuts but one edge at a 
time, the plate has to be set 
transversely as well as parallel 
to the bed, requiring a space in 
both directions equal to its great- 
est length. The planer has suffi- 
cient power work 1’ steel 
plates with ease, and is therefore 
serviceable for heavy marine 
boilers and ship plating. The 
carriage on the longer bed has 
two tool slides facing each other, 


to 


and cutting in reverse directions, 
one of them having a vertical slide 
with a swivel for cutting a strip 
off the edge of a sheet and for 
planing internal angles. The 
transverse bed is arranged to 
swivel on a base-plate by means 
of a pinion and circular rack, 
viving a variation of ten degrees 
in either direction from a right 
angle. As its carriage has much 
less to do than the other, it has 
but one tool slide, cutting in one 
direction, with a quick-return motion. The 
clamping bar bolted the uprights, 
and the platesare held in position by hand 
screw-jacks which can be quickly placed 
and removed. to the space be- 
tween the clamping bar and the table, 
the machine be for planing 


is to 


Owing 


can used 


beams, keels and a variety of other work. 
Each carriage has an independent driving 
gear operated by two belts, for the  for- 
ward and backward movements, separately 
shifted. The builders of the above ma- 
chine are Bement, Miles & Co., Philadel- 
phia, Pa, 
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The Frisbie Elevator. 
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In our issue of Oct. 1888, we illustrat- 
ed an elevator made by The D. Frisbie Co., 
which was intended for light service only, 
‘and was driven by an open and a crossed 
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dispensed with, being replaced by spur gears, 


the proportions of which give about thirty ,dash-pot, shown just below the lever. 


turns of the first shaft to one of the drum, 
the pulleys being 24” diameter for a 6” belt. 

Above the pulleys is a bar, which is Facked 
along by means of the pinion, which is 





THE FRISBIE ELEVATOR. 


belt, which were shifted to change the direc- 
tion of motion, the winding arm being driv- 
/en by means of a worm and wheel. 

On this page, and on page 2, we present 
engravings of an elevator intended for the 


heaviest and most severe service, and in 





which it has been the aim to embody every 
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worked from the car. To the center of this 
bar is attached an arm, which throws the 
clutches, and on the vertical shaft, to which 
the pinion is fixed, isa cam, which, when 
both clutches are disconnected, allows the 
weighted lever, shown at the left, to fall and 


apply a friction brake to the rim of a 
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PLATE PLANING MACHINE. 


feature which could in any way add to the 
durability and safety of the machine. 

In this machine the belts are not shifted, 
but the two pulleys upon which they run are 
alternately connected or disconnected from 
the shaft, by means of the well-known Fris- 
bie friction clutches. Worm gearing is also 


wheel, which is on the invermediate shaft, 
and a part of which is shown just below 
the pulleys. This friction brake made 
powerful enough to absolutely control the 
machine when fully loaded, and if suddenly 
applied, when the car is running at the high 
speed intended, would produce an unpleasant 
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jar. To obviate this is the purpose of the 
A 
piston, which is attached to the lever, works 
within the cylinder of the dash-pot against 
the air, and there are adjustable openings, by 
means of which the time consumed in the 
descent of the lever, and the full 
application of the brake, may be 
varied at pleasure, this action 
being designed to be made slow 
enough to do away with all jar 
caused by too sudden stopping. 
At the right hand exuremity of 
the pulley shaft a friction 
clutch, constructed upon the same 
principles as the others, but 
made as to be thrown in by the 
centrifugal of the fly- 
balls mouion which 
takes place when, for any reason, 
the speed of the shaft in- 
creased beyond the normal rate. 
If, for instance, the belt should 
break, the car would commence 
but its 
became faster than the 
regular rate, the ftly-balls would 
apply the clutch and check it. 
In order to prevent them from re- 
leasing it again, 
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motion 
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to descend, 
motion 


as soon as 


as soon as the 


speed becomes suflicicntly — re 
duced, the first thing done by 
the clutch, when thrown in by 
the balls, is to move the cam plate 
shown above the clutch, and, by 
means of the bell crank shown, 
move inwards the which upon 
the of the shaft. This, by moving 
in between the balls, prevents their return 
and the clutch. 
As the friction ring of this clutch is attached 
to the frame, when it is thrown in the shaft 
is stopped, and as the shaft to which it is ap 


cone is 


end 


consequent release of the 





| plied makes thirty revolutions to one of th 
drum, this action takes place very quickly, 
and before the speed of the car can get much 
abuve the normal rate. 

The right-hand extremity of the drum 
shaft is threaded, and has upon it acollar 
which, as the shaft revolves, travels back and 
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forth between two set collars, which are ad- 
justed to such a point that, when the upper 
or lower limit of the travel of the car is 
reached, the moving collar comes in contact 
with one or the other of the fixed collars, 
when, being thereby prevented from mov- 
ing endwise, it turns with the shaft, and in 
so doing, by means of the short arm shown 
below the collar, turns the cam plate, which, 
in turning, throws the lever which is shown 
extending diagonally across the end of the 
frame to the sliding bar which throws the 
driving clutches. This bar is thus moved, and 
the vertical shaft rotated sufficiently to allow 
the automatic brake, before described, to be 
applied. 

To the cable, just above the point at which 
it leaves the drum, there is applied a small 
grooved roller, which, if the cable should 
become slack from the accidental catching of 
the car in descending, will fall, and by 
throwing in a pawl, cause the last mentioned 
cam plate to revolve by means of the lever, 
move the shifting bar, releasing the clutch 
and allowing the application of the auto- 
matic brake. Owing to the number of teeth 
with which the paw] may engage, not more 
than 4” of slack cable can be paid off before 
the motion of the machine is arrested. 

The friction clutches used for driving, by 
their prompt and uniform action, enable the 
car to be stopped very close to any desired 
position, and do away with the necessity for 
several trials before getting the exact proper 
position, asisoften necessary, especially when 
loading or unloading heavy objects at points 
between the In descending with a 
heavy load under such circumstances, the 
clutch can be thrown out when near the de- 
sired point, and the automatic brake allowed 
to act just sufficiently to allow a slow motion 
by gravity, until the proper point is reached. 

The cut on this page shows the safety device, 
which is used on the car. The hoisting cable 
is attached to the upper one of the two verti- 
cal links seen projecting from the top of the 
cross-beam, while the cable, which connects 
the counterweight with the car, is attached to 
the other link. These two links are con- 
nected, as shown, so that, if one rises, the 
other will-be drawn down. Supposing the 
hoisting cable to break or become disconnect- 
ed from the link, the car, in descending, must 
raise the counterweight. The unbalanced 
pull on this cable draws the link upward, 
and, by means of the small cable shown, also 
draws upward two wedges, one of which is 
shown in the cut, there being another one on 
the opposite side. These wedges engage with 
the side rails and stop the car; this action 
taking place so quickly as to prevent the de- 
scent of the car for more than an inch or two, 
as shown by repeated trials. Thus the car is 
stopped before it can possibly attain sufficient 
momentum to do any damage. 

The capacity of the machine shown is 
5,000 Ibs., and they are built up to 12,000 
Ibs. capacity, by The D. Frisbie Co., 112 
Liberty street, New York. 
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Shop Notes. 





The door leading into the shops of the 
Straight line Engine Co. at Syracuse, N. Y., 
bears the legend in bold letters ‘‘ Visitors 
Always Welcome.” We found that this was 
meant to include everybody, even wandering 
newspaper men, and is in quite distinct con- 
trast to many of the shop-door inscriptions. 
And yet Prof. Sweet says they are not bother- 
ed by visitors. People living in Syracuse, 
knowing that the shop is entirely free to 
visitors, do not visit it much, for the same 
reason, probably, that men do not usually 
place a very high valuation upon anything 
which is free to everybody, and can be se- 
cured at any time without expense or effort, 
while people coming from a distance, who 
are interested in mechanical matters, would 
be welcomed anyway, on general principles. 


Business with the company has been for | 


some time crowding them to their utmost ca- 
pacity, and it is easy to see that their shops 
are not as large nor as well arranged as they 
should be for the volume of business they 
are doing. This difficulty, however, will 
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hand plans for a new shop, which will prob- 
ably be built next season, which, besides | 
being large enough for the business of the 
company, will embody all the latest features 
of what has been called shopitecture. 
Amongst the work on hand at present are 
some engines which are to go to Paris, and 
will be in operation at the Exhibition there 
next summer. There will be six of them 
there altogether, three of which will be built 
here and three in Germany by Heilmann, Du- 
commun & Steinlen, who are said to be the 
Brown & Sharpe of that country, and who 
expect to go into the manufacture of these 
engines. 

One of the three built here will be used to 
furnish power for the exhibit of J. A. Fay 
& Co., and one, a new 100 horse-power, to 
drive one of the lines of shafting in the 
American Department. 

Near the door, as one enters the shop, is the 
Traversing Machine, designed by Prof. 
Sweet, which was illustrated and described 
in our issue of May 26, 1888. It is in con- 
stant use on the regular work of the shop, 


| ; . . 
‘carefully setting each bed twice in the ma- 


‘after which a couple of brackets are bolted 
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chine. In fact, the alignment of the main 
bearings with the cylinder does not depend 
in the least upon the setting of the bed in 
the machine, but entirely upon the accuracy 
of the machine itself, which is easily main- 
tained. And, since the bed is held in the 
machine at three points only, @. ¢., by the flange 
at the rear end of the cylinder and by the 
outside of the main bearings, the lines join- 
ing these three points forming a triangle, the 
bed cannot well be sprung while setting it. 
Being a center crank engine, there are two 
crank disks, which, by means of arms ex- 
tending from their peripheries to heavy rims, 
are also fly-wheels as well as crank disks. 
They are chucked upon the face plate of a 
lathe, being held by three of the arms only, 
to prevent springing by the wrench, and at 
the same time to allow the wheel to spring 
and take its natural position as the roughing 
cut is removed from the rim. At the same 
chucking the disk is faced and the hole for 
the crank-shaft bored in the usual manner, 














boring connecting rod boxes, milling valve, 
and steam chest seats, and drilling the holes for 
the studs at the same setting, milling the guide 
surfaces, and performing many other opera- 
tions impossible to do upon any other single 
machine, and all with the greatest facility 
and in the best possible manner. At the 


Pratt & Whitney Co., was there with one of 
their draftsmen, looking over the machine, 
with a view bringing it out for the 
market, which the P. 
pect do in the near future. It may 
safely be predicted that, when brought out, 
it will a marked in the 
methods of doing work in many shops. 

The Straight Line Engine has the cylinder 
cast solid with the arms which extend from 
it to the main bearings, and perform the func- 
A 


of 
to 


cause change 


tions of the bed of an ordinary engine. 


special machine built in the shop bores the 
cylinder, and the two bearings for the crank- 
shaft at the same time, two bars being used, 
which, being once adjusted exactly at right 
angles one to the other, and in the same 
horizontal plane, insure the accurate align- 





probably be remedied soon, as they have in| 


ment of the engine, without the trouble of 
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|to the slide rest of the lathe for boring 
‘the crank-pin hole. These consist of A- 
| Shaped pieces, having at their upper points, 
| bearings for a boring bar, which extends from 
| one to the other, carrying at one end a pulley 
|for driving it, and at the other end a cutter 
| which bores the crank-pin hole. Upon one 
| wheel of a pair this is the last operation, 
while upon the other it is the first, the holes 
|ina pair of disks being thus both bored at 
the same setting of the fixture. With a cer- 
tain set of blocks under the legs of the A 
frames, the distance of the bar below the 
center line of the lathe is set just equal to the 
crank radius of the largest engine built, and 
other blocks of the proper thickness placed 
on top of these bring the bar up towards the 
center to the proper distance for smaller en- 
gines. 

Both parts of the crank-shaft and the 
wrist-pin are pressed into their places, and 
are found to be amply secured by this press- 
ure, without keys or other fastenings. 

After the crank-shaft is thus made up, two 
cup-shaped pieces are placed over each end 
of the shaft, which can be shifted about and 


tapped through their sides and bear upon 

the shaft. In the center of each of these 

pieces is a plug, which is centered to run on 

the lathe centers. The caps being in place 

over the ends of the shaft, it is placed in the 

lathe on the centers, and, as it is turned to 

different positions, a fine and sensitive level 

is applied to the wrist-pin, which, before be- 

ing pressed to its place, has been hardened 

and ground. By means of the set screws the 

caps, and consequently, of course, the centers 

upon which the shaft turns, are shifted until 

the level shows true when applied to the 

wrist-pin in any position. Then, leaving the 

caps undisturbed, the plugs are taken out of 
them and bushings put in, through which the 
shaft is re-centered, of course, precisely true 
with the wrist-pin ; after which it is put into 
the lathe upon the new centers, and the light 

finishing cuts taken over the shaft and rims 
of the wheels; after which the bearings and 
pulley seats are ground by an emery wheel 
while the wheels are rotated on dead centers : 

a method of procedure which will be recog- 
nized as quite ingenious, and quite likely to 
secure a true wrist-pin and shaft. 

In the foundry, the method followed in 
moulding fly wheels, hand wheels, pulleys, 

etc., is a novel one, and worthy of notice. 

Only one-half of such patterns are made, and 
they are faced off in the lathe down to the 
center, or what would be the dividing line of 
the mould ; those which are to be used con- 
tinuously, being made of iron. They are 
then fastened to the flat surface of an 
iron plate which extends somewhat beyond 
them on all sides, and is provided with holes 
drilled for dowel-pins, and others tapped for 
screws, the uses of which will be hereafter 
designated. One-half of the flask is placed 
on this plate over the pattern, its position be- 
ing fixed by pins which enter the holes in the 
plate. After being rammed up, the entire 
thing is turned over and into three tapped 
holes before referred to, which are equi- 
distant from each other, and near the outer 
edge of the plate are screwed three screws, 
which pass down through the plate and come 
into contact with the flask in such a manner 
that, if they continue to be turned, they will 
lift the plate with the half pattern from the 
mould. The upper ends of these screws are 
provided with small cranks, and all three of 
these cranks are connected together by three 
strips of wood, which, when in place, form a 
triangle, so that, when one screw is turned, 
the other two must turn also, and at the same 
rate. By turning the screws, the pattern is 
drawn very steadily and evenly, until it is 
entirely clear of the mould, when it is lifted 
off. The same process is repeated for the 
other half of the mould, except that the pins 
are put into the holes of the plate instead of 
the flask. In this way both parts of the 
mould are made, not only from the same half 
pattern, but the two surfaces of the mould fit 
very accurately together, the result being a 
very superior casting. Of course, the method 
is applicable only to straight-armed wheels 
or pulleys, or to those having webs instead of 
arms. The above are a few only of the 
methods pursued here which are different 
from those followed in other shops, time and 
space forbidding the mention of all of them. 
Prof. Sweet has himself described some of 
his methods in our columns, and we shall en- 
deavor to have him continue the practice. 
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Economy of Steam and Gas Engines. 
By Pror. DEVOLSON Woop. 


The relative economy of the different 
classes of engines depends upon many cir. 
cumstances. Gas engines are not used where 
gas cannot be purchased. One would not 
consider the purchase of a gas engine, if, at 
the same time, it would be necessary to pur- 
chase a gas plant for the manufacture of gas 
for running the engine. The purchase of 
steam by the pound, foot, or horse-power, is 
not common, although it is done in some 
cases, It is more common for the owner of 
an engine to own an entire plant, thus gener- 
ating the steam used by the engine. The first 
cost of the gas engine and of the steam plant, 
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elements in determining the relative economy, 
so that while one engine may be the more 
economical under certain circumstances, an- 
other will be more economical under other 
circumstances. It is, therefore, impossible 
to deci... what class of engine one should 
adopt, without knowing the conditions under 
which it is to be used. Some general facts 
may, however, aid one in reaching a proper 
conclusion. 

The best gas engines have developed one 
horse-power per hour, with about 24 cubic 
feet of gas. The records of some tests make 
a better showing than this, the reports show- 
ing 20 or 21 cubic feet. But all these cases 
are the results of special tests, when all the 
conditions are as favorable as it is possible to 
make them. The engine is in excellent con- 
dition, and the records do not generally begin 
until after the engine has been run a short 
time. No allowance is made for the imper- 
fect condition of the engine in ordinary 
every-day use, nor for the escape of gas not 
utilized. The man running the engine pays 
for all the gas passing through the meter, 
whether it is effectual in producing the power 
or not. We will therefore assume, as a suf- 
ficiently close approximation, that for every- 
day running a good gas engine demands at 
least 30 cubic feet of gas per horse-power 
per hour. 

For the sake of easy computation, assume 
that the gas costs one dollar per thousand 
feet, or one cent for ten feet, in which case 
the fuel will cost three cents per horse-power 
per hour. If the gas costs one hundred and 
twenty-five cents per 1,000 feet, the fuel 
would cost 3% cents per horse-power per hour. 

Now, consider the fuel consumption of a 
steam plant. The steamship ‘‘ Ohio” is re- 

ported as developing one indicated horse- 
power per hour with 1.28 pounds of coal. 
This is exceptionally low—the lowest of any 
reliable test we have noticed. The engines 
are triple expansion, condensing, and of 
several thousand horse-power. The above 

yas the result ef a carefully conducted test, 
and one is not warranted in using so low a 
coal consumption for any other engines. The 
steamships ‘‘ Umbria ”’ and ‘‘ Etruria” con- 
sume about 2.1 pounds of coal per indicated 
horse-power per hour, and some other good 
steamships somewhat more ; but this figure is 
too low for small engines. 

The pumping engine Brooklyne, while de- 
veloping 4381 horse-power, consumed 3.8 
pounds of coal. Rankine finds for some 
non-condensing engines, using 60 pounds ini- 
tial pressure, a theoretical value of 5 to 8 
pounds of coal. 

A Waterman engine, having a 5}-inch bore 
and 10-inch stroke, was tested by Mr. Isher- 
wood many yearssince. Taking the average 
of several experiments, we find that, when run 
with an initial pressure of from 15 to 35 
pounds, the cut-off being 0.19 in some ex- 
periments and 0.83 in others, developing 
about one horse-power, the steam being sat- 
urated and cylinder air-jacketed, while the 
pipes and jacket were covered with felt ; the 
coal consumption was fiom 84 to 138 pounds 
per indicated horse-power per hour. The 
experiments were from 30 to 120 hours’ long. 
When it is considered that such experiments 
are conducted with care—the engine and 
boiler being in good condition—the firing 
even—the speed uniform; and, on the other 
hand, that in daily practice these conditions 
are not so favorable, and that fuel is wasted 
at the beginning and ending of a run, it is 
certain that this engine, if run under similar 
conditions in an ordinary shop, would con- 
sume more coal than in this experiment, and 
that an average of 12 pounds would not be 
too much to allow. At the present day, a 
higher steam pressure would be used in an 
engine of this size, and greater economy 
would result ; but in the absence of actual 
experiments it would be unwise to assume a 
coal consumption of less than 10 pounds per 
indicated horse-power in developing two or 
three horse-power. We know that it may 
be produced with less, but probably it would 
require more. 

If the coal costs $5.00 per ton of 2,000 
pounds, and 10 pounds develop the horse- 
power, the fuel will cost 24 cents per horse- 


ical gas engine costs 83} cents per 1,000 feet, 
the cost of fuel for the two engines would 
be the same, and the purchaser would con- 
sider only first cost, repairs, attendance and 
convenience, to enable him to decide which to 
purchase. With gas at 166% cents per 1,000 
feet, the gas engine would cost twice 
much for fuel as the steam plant. 

If the engine is to be run only two or three 
hours at a time, the loss of fuel in getting up 
steam, and the loss of time of the fireman in 
the case of the steam plant, may, relatively, 
be so large as to make the gas engine quite 
as economical. If, in addition to these con- 
ditions, the work is to be done at irregular 
intervals, convenience combines with econo- 
my to make the gas engine the most de- 
sirable. 


as 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 
EIGHTY-THIRD PAPER. 


In many locomotives the side rod brasses 
are made similar in form to that shown in 


stances they are made similar to that shown 
in Figs. 469, 470. The difference between 
these two forms is, that one set is provided 
with caps e, as shown in Fig. 470, which are 
cast to the brasses ; the other set is made up of 
plain brasses, that is to say, they have no caps. 


Figs. 467, 468 (last paper); and in a few in- | 
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than brasses with flanges stopping’ short of | timely warning of an excessive pressure, so 


edges of the strap. 


The thickness / (Fig. 469) of the metal at| 
the joint of the brasses, in main and side | 


rods, is generally about 4 of an inch. 


The thickness / of metal between the pin 


and the butt end of the rods, and also 
thickness of the flanges, are given in the fol 


lowing table. 


THICKNEss & (Fig 
AND Sipe Rop BRAsseEs. 
Diam. of 


Thickness of | Thickness of 


Cylin- Metal at &, Flanges. 
ders. Fig. 469. 
9 56 oF 
10 5g 3g 
11 4 1s 
12 a 8 
| 48 "4 ts 
/ ee 14 13 
| 15" 8 16 
16" "4 os 
17 1 8 
18” 1 56 
19 1 hi 
20" 1 i 
21 11, 4 
22 Il, 4 


The length of side rods should be 
tained by actual 
engine is hot. 


measurement when 
have a 


somewhat loose fit on the crank-pins, so that, 


The brasses should 


the 


. 469) oF MrrAL tn MAIN 


ascer- 
the 


when the engine is in working order under 
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Fig. 469, 
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These caps cover the end of the crank-pin ; | 
their purpose is to keep the crank-pin, asmuch 
as possible, free from dust. The caps answer | 
the purpose for which they have been design- | 
ed ; but they are detrimental to the examina- 
tion of the condition of the pin which they 
cover; and consequently they are not as fre- 
quently adopted as the ordinary plain brasses. 
In Fig. 465 (last paper) it will be noticed 
that the flanges of the brasses do not extend 
to the edges of the strap; there are many 
main rods as well as side rods which have 
brasses of this design. But there is an ob- 
jection against the flanges stopping short of 
the edges of the strap. 
posed to considerable dust, and, as soon as | 
they become a little loose, the dust will work 
in between the flanges and strap, and wear 
ridges in the latter, so that, when it becomes 
necessary to replace the brasses, the straps 
must be replaned before the new brasses can | 
be used. Replaning straps should be avoided 
as much as possible, as such will reduce 
their strength; consequently we must pre- 
vent, as much as possible, unequal wear and 
the formation of ridges in the sides of the 
straps. This desired result is obtained, to 
some extent, by allowing the flanges of the 
brasses to cover the whole width ¢ (Fig. 469) | 
of the strap, and also cover the solid end of 
the same. Since one brass is a duplicate of 


The brasses are ex- | 





power per hour. If the gas for our hypothet- 
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steam, the side rods can be moved 
crank-pin to just a perceptible extent, 
The following proportions of the different 


on the 


metals for main and side rod brasses we be 
lieve will give good satisfaction : 

Six pounds of copper, one pound of tin; 
to one hundred pounds of this mixture add 
one-half pound of zine and one-half pound 
of lead. 

Crank-Pins. 
of steel or of the best quality of hammered 
iron. In 
crank-pins, they are frequently case-hardened., 
During the process of case-hardening, the 


Crank-pins are either made 


order to reduce the wear on iron 


crank-pin will, to some extent, alter its form, 
and therefore, after case-hardening, it 
be trued up. In so doing, the case-hardened 
surface may be reduced to an uneven thick 
ness, Which in time may produce an uneven 
wear, and interfere with the cool and smooth 
On the other 


running of the engine. hand, 


| steel crank-pins do not need to be case-hard- 


ened, they wear well without it, and there 
fore the 
surface of different 


chances of obtaining a wearing 


degrees of hardness are 
lessened, and the causes of heating and un 
Yet 


a wrought-iron pin has an advantage over a 


even wear are to some extent removed. 


steel one ; the latter, when subjected to an 


excessive pressure—which may happen even 


must | 


| happens that 
in the best designed engines—may break or| cheaper at the loss of two ounces of stock 
the other one, the depth of the flange at (| snap off suddenly, and thereby cause con | than it can at the loss of one, yet the fact 
appears to be and is excessive ; yet, on account 


| that repairs or changes can be made before 
much damage has been done. But steel pins 
can resist a greater pressure than iron ones, 
}and, since they do not need to be case-hard- 
;ened, they are often preferred. Hence on 
some roads we find steel pins used exclusive- 
ly, and on other roads iron pins adopted. 
We prefer steel pins. 

From the foregoing remarks we infer, and 
| correctly too, that in designing a crank-pin 
we must keep in view 
its liability of heating. 
we 


its strength, and also 

To prevent heating, 
must have a sufticient bearing surface, 
and, when a sufficient bearing surface has 
been provided, then the crank-pins, having 
such proportions as are adopted in modern 
practice, will 
enough for the work they have to do. Hence, 


locomotive also be strong 
in determining the dimensions of a crank-pin, 
we shall be guided mostly by the pressure 
which the crank-pins have to resist. The 
pressure on the erank-pin is estimated by the 
pressure on its projected area ; that is to say, 
by the pressure ona rectangular surface, whose 
length and breadth are equal to the length 
and diameter of the crank-pin journal ; see 
explanation of projected area, given in con- 
nection with crosshead pins, forty-seventh 
paper. 

In comparing the pressure per square inch 
of projected area of the crank-pins as made 
by different makers, we find a great differ- 
instances we find the 
pressure per square inch on the projected area 
to be about 1,000 pounds : 


ence ; indeed, in some 


in other cases the 
pressure is nearly 2,000 pounds per square 
inch. The low pressures on crank-pins we 
tind to occur mostly in small engines, and 
the higher pressures mostly in large engines ; 
which seems to indicate that the crank-pins 
ina number of small engines are somewhat 
large, and ina number of large engines the 
The truth of these 
conclusions, we believe, is contirmed by ex- 


crank-pins are too small. 


perience and the results in practice. 

In the rules which are to follow, we shall 
adopt 1,600 pounds per square inch of pro- 
jected area of the crank-pin, and determine 
the size of all crank-pins according to this 
pressure. 

— <>. 

he has 
hitherto mounted his blue prints on wood, 
one-half inch thick, but finds them clumsy. 
He would like some draftsman to suggest a 
light, cheap and durable substitute. We pre- 
sume he might object to the cost of good 
find sheet 
steel or cold rolled sheet iron satisfactory. 


A correspondent writes us that 


cardboard, but perhaps would 


In olden times, explosions were as frequent 
as fires among Western craft, but that danger 
has disappeared, simply through an increase 
in the supply of skilled labor. Competent 
boiler makers and competent engineers are 
in plenty now, and the boilers no longer ex- 
plode, because competent men know where 
the danger line lies, and are not recklessly 
regardless of it, as their predecessors were.— 
Commercial Advertiser. 
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Practical Details of Blacksmithing. 
By B. F. SPALDING. 


ECONOMY AT 


CEPTIONAL 


THE 
CASES—A 

THE 

BOLT 


SACRIFICE OF STOCK—EX- 
DRAFT 
SOLID—COHESION 


HOOK— 
FORGING FROM 
FIBERS—THE 
UPSETTING 
BREAKING 


OF 
HEADER—EFFECTS OF 

IRON—RED-SHORT IRON— 
AT DROP—THE HORIZONTAL 
BENDER—HORSE SENSE ABOUT BENDING 
MALLEABLES—TIME ELEMENT OF 
SAFETY. 


AN 


While it is often the case, in the multipro- 
duction of specific shapes in forging, that 





| the sacrifice 


the purposes of economy are subserved by 
of stock, and that it sometimes 
an article can be produced 


siderable damage; on the other hand, a} will continually obtrude itself upon the ex- 


of the practical advantages gained by making | wrought-iron pin will bend to a greater ex 
the flanges so deep, there are, probably, at 
present more brasses with deep flanges used, 


| 


| pense account, that there is such a thing as 
| tent before it breaks than a steel one, and| sacrificing more than can be retrieved by 
“consequently may give, in many instances, a! paying high prices for stock simply to de- 































rive the benefit of its good qualities from it 
making forgings facility, when 
equally good forgings can be made from 
cheaper material, at an additional expense 
for labor which is less than that involved in 
the difference in the cost of stock, The thing 
io be looked at the result; the per 
pound of the finished forging is to be con- 
sidered, in order to determine whether the 
more expense for stock, or the greater outlay 


in with 


is cost 


for labor, is consistent with the exercise of 
economy. 

If there should be a piece to make like that 
shown in Fig. 1, which represents a draft 
hook, and this piece was anything less than 
six or eight inches long, it would be within 
the capacity of a drop-hammer of moderate 
size to forge it out of the solid bar at the ex- 
pense of very little labor. It would only be 
necessary to take a bar of sufficient size, and 
strike it into such a form, edgewise, as would 
lay flatwise on a die in such a position that 
the blows of the drop-hammer, falling upon 
it, would force it to fill an impression in the 
die, of the correct size and shape. It must 
be remembered, however, that the object of 
making this piece is not for the purpose of 
having something that is easy to forge, on 
which to exhibit the powers of the drop. 
This is not even a minor consideration, The 
principal object is to produce a piece which 
may be depended upon to successfully resist 
any strain which may be put upon it, so that 
all doubt upon this point being removed, the 
attention may be directed to strengthening 
other parts of the machine, until a reasonable 
certainty shall exist that no part shall fail 
under any fairly supposable circumstances. 
It is one of the conditions, that this excellence 
shall be attained at a minimum of cost. If 
this hook weighed as much as a pound, it 
might still be within the limits of economy 
to use an excellent and expensive qualicy of 
iron for the purpose of forging it, by simply 
striking it up, but for anything beyond this 
size, it would probably be more cconomical 
to put a little more expense in the forging, 
and take cheaper iron. In the 
piece like a gun frame, where there is to be 


case of a 
much work put upon a forging to finish it, 
it is prudent to pay for extra good iron, to 
ensure against losing this work on account 
of the imperfection of the material. 

It is evident that if the hook is struck up 
out of the solid iron, the fiber of the iron will 
run very pearly in the dircetion of the straight 
shading lines of the cut, across the curve of 
the hook, instead of around it. The tiber of 
Norway iron might be coherent enough in 
this direction to afford suflicient strength, 
but the fiber of common merchant iron is 
not generally so closely united as to guaran- 
tee that an unprofitable percentage of the 
number of hcoks made from it would not 
break if put to the test they are required to 
stand. It then becomes necessary to devise 
some plan to take advantage of the strongest 
properties of common iron to make the hook, 
and the first and most natural way which 
suggests itself for doing this is to draw the 
iron down to the right size, and bend the 
hook so that the fiber shall run around it, in 
the direction of the curve, the same asif a 
number of wires were bunched together and 
then bent into a hook ; each wire would con- 
It is very true 
that, if the wires were not tirmly united to- 


form to the general direction 


gether, so that they could not move on one 
another, the hook thus made would not be as 
strong as it would be if they were so held, 
because this binding together is the essential 
part of the bracing principle, which makes 
stock stiffer by widening it in the direction 
of the pressure ; but no stock which does not 
open its fibers in forging, allowing them to 
slide upon each other and show flaws in bend- 
ing when hot, is likely to be so weakly co- 
herent as to fail from weakness due to this 
cause after it is cold. 

Ithaving been determined that the hook 
is to be made by bending a straight piece, 
the next thing to be ascertained is the shape 
to which this piece should be brought to pre- 
By following this pro- 
cess of retrocession from the last form which 


pare it for bending. 


the iron is to assume, back to that in which it 
must appear before the last operation is per- 


AMERICAN 


preceded it, we shall finally arrive at the 
first change which is to be made from the 
form of the merchant bar, and discover what 
shall be the dimensions and shape of this bar. 
By drawing a line on the side of the pattern, 
not in the center of the hook, but two-fifths 
of the distance trom the inner towards the 
outer side of the hook, and pointing this line 
off in spaces say half an inch apart, and 
measuring perpendicular lines drawn across 
the hook at these points, and transferring the 
measures thus obtained 1 straight line 
similarly pointed, a fairly correct figure may 
be drawn of the appearance which the piece 
This is shown 


to ¢ 


will have before it is crooked. 
in Fig. 2. 

A part of this form #B is of uniform size, 
and one way of making the piece would be 
to accept this part as the size of stock from 


which it isto be made, enlarging it for the 
head A, and decreasing it for the smaller 


part OC. If there were no machines available 
for performing these operations, and the job 
was to be done by hand, the bar would be 
upset on the end and the head formed with 
set hammers and swages, and the tail would 
afterwards be drawn out on the anvil. Put 
in a bolt-heading, or, as it is sometimes called 
—too indefinitely—a forging machine, the 
work of forming the head can be done much 
more expeditiously, the same sequence of 
operations which would be followed by hand 
being carried out by the machine ; the up- 
setting, flatting and swaging being done by 
the various movements of its working parts. 

The bar, being cut off to the right length, 





Fig. 1. 








| with the trip-hammer, or 
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side compression at a welding heat. Bolts are 
thus made by the machines with great suc- 
cess, as are also many other wings, but, as 
has been shown, these pieces do not gct the 
benefit of the side compression at a welding 
heat in every case, and, as they are subjec 
toa further strain in punching the three 
holes in the head, it seems advisable to tak 

stock large enough to make the head without 
upsetting, and reduce it .o whatever extent 
may be necessary to make the rest of the 
piece. The size of the head being given as 
2)” & 4”, ashape conforming to those figures 
but 2” xX 
it is a more convenient shape to draw down, 
With 


a piece of a bar of this size cut off to the 


might be used ; is preferred, as 


and measures the same in cross-section. 


right length, the first operation of making 
the head can be performed with suitable dies, 


either at the trip-hammer or arop. The stock 


is struck alternately flatwise and edgewise | 
with dies, which are cut out to the shape re- | 
quired, until they have brought it to assume | 
this shape, which is represented in Fig. 7. | 


The head is here shown blocked out, and the | 


remaining stock well disposed for taking a | 
welding heat, in order to perform the next | 
operation of drawing out the rest of the | 
piece. This operation is readily done, either 
with segmental 
rolls. With dies containing the impressions 
for the purpose, the pieces are drawn into 
9 


the shape shown in Fig. 2, : 
to be bent. 


They have sometimes been bert at 


ind are then ready 


the 
drop at two blows, the first taking them to 








Fig. 6. 


























Fig. 3. 














Fig. 7. 


the piece is seized when hot by the gripping 
dies of the machine, and held from slipping 
back by the thrust bolt. The 
started, and the first blow from the header, 
going as it does the full extent of its throw at 
once, drives the end of the bar up to within 
12" of the grip dies, as this is the lengih to 
which the head is to tinish. If the heat 
just soft enough, and the end of the bar very 


machine is 


is 


nearly square, the stock will be driven back 
and the piece bulged out on all sides, grow 
ing thicker as this part swallows about an 
inch of the bar, as shown in Fig. 3. But 
whether the stock upsets, or dodges and 
bends, the plunger will cause it to occupy 
this limited space, and if it is not upset it 
gets badly crippled, appearing sometimes as 
shown in side view by Fig. 4. 

The side hammers now strike and flat it 
out, when it will have the appearance shown 
in Fig. 5, and the other hammers impress 
their shape upon it as much as possible, : 
shown in Fig. 6 with the result of marking 
it on the sides with the part of the dies which 
should form the end of the piece, but which 
now strike at a distance from the end, on ac- 
count of the ill-behavior of the stock ; and 
although, by the continued action of the ma- 
chine, the head is shortly brought to its 
proper form, it still hides the imperfections, 
which have not ceased to exist. 


is 


The process of upsetting always loosens 
the tenacity with which the fibers of iron are 
held together, and only that which has had 
the slag thoroughly worked out will resist 
the strain which tends to force them apart. 





formed, and this again back to the one which 





This tendency should always be corrected by 
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Even the hole in 
the point is punched through, making a } 
hole through stock half an inch thick. 


press after they are cold. 


This 
is for the rivet to the safcty link, and when 
that is put in and riveted, the mechanical 
work on the hook is completed. 

The work cost more than it would if 
the picce had been dropped ‘‘ out of the solid,” 
but the whole of the hook is less than 
half what it would have 
itin that way, from iron that would have 
been sufliciently surong. 


has 


cost 


been to have made 


<->. 


Self-Instruction for Young Mechanies. 





By FRANK RICHARDS. 


IfT. 


But you may say, if the young mechanic’s 
time and his opportunities are so limiced, 
why shouldn't he spread out and try to em- 
brace as wide a sweep of knowledge as pos 
sible, instead of concentrating his energies 
upon one thing at atime ? Well, I suppose 
it is only natural to try it in that way first. 
It has certainly been tried often enough, and 
has always been found to fail. One who 
thinks he hasn’t time to master a subject 
thoroughly, will talk about ‘‘ skimming” it, 
as though he would in that way get the 
cream, the essence, the richness of it. That 
may be what is meant by the term, but what 

get is only a soiled and empty 
skimmer, that has gathered’and retained noth- 
Suppose that a farmer had a small 
amount of seed, and, in the hope of getting 


we usually 
ing. 


as large a return as possible, he spread it 
thinly over a great expanse of land. The 
crop would be so scattered, and so choked 
with weeds, that it would not pay for the 
gathering. 
ability of the soil to support it will permit, 
he gets a return for his labors that rewards 


But, if he plant it as close as the 


him well 
You may think that thoroughness does not 
pay, because, after all, thoroughness is not 




















rig. 5. 


DETAILS OF BLACKSMITHING, 


the dotted line Fig. 1, and the next carrying 
them onaround to place; but the process is 
rather to suit well with the red 


shortness of much of the common iron, They 


too sudden 


have been found to bend better, and with 
much less loss, on the horizontal bending 
machine. 

There 


gentle treatment can induce io be tractable 


is some iron which 
when it is red hot, and it is bad policy to use 
it for anything which must be submitted, 
while hot, to a strain tending to break it, al 
though it may be passibly good for some 
Iron of alow grade is 
of 


The first revolver frames 


purposes when cold. 
here alluded to, but 
may be included. 


some a high grade 
made in this country, which had the barrels 
solid with the frames, were mace of an iron 
which finished like steel, with an appearance 
of perfect homogeneity, but which was easily 
ruptured at a low red heat. Such iron needs 
the 


said 


to be treated much same as one of our 
it 


treat malleable castings. 


famous inventors Was necessary to 
‘You don’t want 
to go at them sorter rough, and abuse them,” 
he said, ‘‘ but you kinder want to coax them 
up—same as you'd lead a horse to water.” 
The bending machine can be speeded to give 
the iron all the time that is necessary to ar- 
range its particles comfortably in the new 
positions assigned to them, and on this ma- 
chine they can be bent with accuracy and 
dispatch. 
which fits them snugly without throwing out 
afin, and pins in these dies open out the 


holes nearly through, leaving but a little in 
the centers, Which is punched out at the punch 





no amount of | 


They are then dropped in a die 


| thorough cnough. Go through a demonstra- 
}tion in geometry as accurately as you may 

to-day, and a ycar from now you can’t stand 
}up like a schoolboy and go through it again 
That 
is no proof that it is all lost, because you are 


correctly, and so your labor is all lost. 


not learning it for the purpose of reproducing 
it in that way. And even the fact thar you 
/can’t recall it is no proof thar you have lost 
it. We carry so much of our knowledge un- 
consciously. There is only a little of our 
We don’t Know what we 
Shut up alone, and required to write 


cargo in sight. 
know. 
out all our accumulated stock of knowledge 
|in all fields, we couldn’ reproduce a tenth of 
|it; but when the occasion naturally arises 





|for its application, each item comes to us 
spontancously. 


Science is the great labor-saver, By the 
| classification and condensation of knowledge 
which it accomplishes, all things are strung 
‘together, or bundled up, so that they can be 
readily found and got hold of ; but it is ne- 
|cessary that we have the string unbroken or 
the bundle intact. To 
in isolated facts, and to pitch them into our 


vather our know ledge 
memorics haphazard, is as good as losing 
fast dump them in. 
Most of the pretentious ‘ compendiums of 


them almost as as we 
universal knowledge,” the glory of the ever 
lasting book peddler, are monumental hum- 
Every one must know the kind of 


books that I mean, and they must also know 


bugs. 


that Ido not mean the invaluable ‘ pocket- 


books,” such as Trautwine’s or Haswell’s. 
There is another way of learning geometry 
than by the system of logical demonstration 
The way 
that I refer to is similar to the way by which 


usually followed in the schools. 


the mechanic is unconsciously led to learn 
geometry in the work of the practical shop. 
| So far as this system is embodied in any text- 
book, I find it in a little book, a very little 
book, written by the father of Herbert Spen- 
cer, and published by the Appletons, N. Y. 
‘*Inventional Geometry,” which is the name 
of the book, and the price 45 cents, is quite a 
pet of mine, and I have recommended it to a 
number of my personal acquaintances, and 


many of them have got good from it. This 
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little book, as I said, goes at it in just the re- 
from the stiff and formal old 
Instead of presenting a course of 


verse way 
geometry. 
logical reasoning, leading to conclusions that 
are incontrovertible, it offers a series of prob- 
lems which the learner must discover the 
means of solving by the exercise of his own 
ingenuity. The successive problems are so 
arranged and graduated, and lead so easily 
onward from one to another, that, while 
rapid and substantial progress is made, no in- 
surmountable steps are encountered. There 
is no solution of any problem volunteered, 
and there is no key to the book published, so 
that the student is placed where nature places 
him as a learner of such things. It is scarcely 
necessary to say that, by following this sys- 
tem, the learner surely remembers what he 
learns. We can say, also, that he learns much 
more than he sets out to learn. Like all in 
ventors, he finds different ways of doing the 
same thing, and he is led to trace the rela- 
tions of things apparently wide apart. 

The student makes drawings of the prob- 
lems as he goes along, showing his methods 
of solution, and by the time that he has fin- 
ished the course he has also advanced far in 
a preliminary or elementary course of me- 
chanical drawing. This system of learning 
geometry seems to me well adapted for self- 
instruction, and especially for young me- 
chanics, The system would only be suitable 
for class use, When the one who first accom- 
plished the solution of a problem could be 
required to conceal his method until the 
others also had succeeded. 

This little book also tells the learner to 
make sketches of the regular solids and other 
figures that occur in its course. This leads 
him a little way in another profitable direc- 
tion, that of free-hand drawing. It seems to 
me that this subject does not get its due share 
of attention. While the technical papers and 
all interested in mechanical education are 
always talking up mechanical drawing so 
much—and none too much—it would still be 
well if they would give more attention to the 
promotion of free-haud drawing. Generally 
speaking, it ought not to be necessary to tell 
a young man in the shop of the value, of the 
imperative necessity, of mechanical drawing, 
I be- 
it, there is not 
The value of free-hand 
drawing is not perhaps so obvious, and I may 


if he wants to get along in the trade. 
lieve that, if he doesn’t see 
much hope for him. 


do some one some good by stirring it upa 
little. One thing that might naturally lead 
the young mechanic to think less of it is the 
fact that he sees fewer specimens of it around 
The ability to sketch in any ready 
and decent way, that is, ina way that will 
show clearly and readily to some one else 
anything that we want to show them, that 
ability is rare. It is much rarer than the 
ability to make a correct: working mechani- 
cal drawing. Still, it isa great help to any 
one that wants to get along, and should have 


the shop. 


an early and prominent place in any course 
of self-instruction, It is an art of expression, 
a way of communicating our ideas, and all 
should realize the value of it. 
to beable toimpart what we acquire, 


It is necessary 
Of all 
that you may have in your head, thet only is 
of any value tome that you can communicate 
to me. Thatisall that I know of your stock 
of ideas, and I must measure you by that. 
If you do not make a good display of your 
goods in your front windows, it is foolish of 
you, and you will have to stand the loss. A 
‘vift of gab,” perhaps, sometimes shoves a 
man along beyond his deserts, and we fel 
lows who are slow and hesitating of speech 
may not like it, but that is no reason why 
we should deny it. What we might call gab 
of the fingers helps a man along in the same 
way. A ready tongue and a ready pencil 
count more with the world than personal at 
tributes that we would consider more valu 
able. The world’s estimate of things is apt 
to be near right in the long run. Free-hand 
drawing is of personal value in the same way 
that the other means of expression are ; it 
helps to clear and define and establish our 
ideas. 

It is not so easy to say What course is ab- 
solutely best for the cultivation of free-hand 
stiff and 
formal rules, as you can with mechanical 


drawing. You can’t lay down 
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drawing. <A good series of examples would 
be valuable, and the best examples would be 
the actual work of an expert, sketches not 
made for formal drawing copies, but the 
natural work of his every-day life. Constant 
practice under honest criticism can alone se- 
cure facility. One should always criticise 
himself unsparingly. Improvement and pro- 
gress must always end when one is thorough- 
ly satisfied with himself, and that 
condition is approaching, it is time for him 


when 


to begin to look outside and compare him- 
self and his work with the world’s standards. 
A good instructor can help more in drawing 


than in some other lines, because what is 
done is never either absolutely right or abso- 


lutely wrong, as in mathematics, but may be 





vy 


An ADJUSTABLE IKEAMER. 


of all possible shades of goodness or badness, 
and the best is open to suggestions of im 
provement, 

If one has any natural bent or talent in 
this direction, it of course will count for 
something, but practice is still the one thing 
most necessary to all. If you have a fine 
would 
naturally like a nice lathe and good _ tools to 
do it with ; but if you haven’t the best lathe 
do the best with what you have. 


job of machine work to do, you 


The finest 
of machine work has been done often with- 
out the finest tools, and the best work of the 
world in all departments is mostly done by 
those who have no special natural gifts. 
er en 
An Adjustable Reamer. 

The accompanying cut gives a general idea 
of an adjustable reamer, made by Cranston & 
Co., 57 Park street, New York city. It is con 
structed upon the same general plan as an 
ordinary scroll chuck, the reaming cutters 
(4to6 in number, according to size,) being 
expanded and contracted to the desired size 
by turning a collar which is at the end of 
the reamer, the inner face of which is pro 
vided with a which 
small projections upon the ends of the cut- 


scroll thread 


engages 
ters. The collar is held in place by a small 
nut, Which, when tightened, gives it just suf- 
ficient room to work freely, and when the 





MACHINIST 


ton & Co. on general machine and jobbing 
work for the past two years, giving entire 
satisfaction. 


Scale for Measuring Pipe and Fittings. 


Steam fitters and others who are continu 
ally working with steam pipes and _ fittings, 
soon become so familiar with them that they 
know at once when they see a piece of pipe 
or a filting, what its nominal size is, and how 
many threads it has perinch. But the nom- 
inal size does not at all agree with the actual 





size, and, as every mechanic knows, a person 
whose business requires him to only occa- 
sionally have to do with pipe and fittings, is 
often at a loss to know just what the nominal 
diameter of a piece may be; and the only way 
he can determine with certainty is by meas- 
uring the outside of the pipe or the inside of 
the fitting, and then consulting a table of 
sizes for the nominal size corresponding to 
the measurement. Draftsmen as well as 
others often experience some trouble with 
this matter, in making drawings in which 
pipes and fittings of various sizes must ap- 
pear, and upon the actual diameter of which 
other parts of the drawing depend. Then, 
too, since the number of threads per inch on 
such work varies arbitrarily on the different 
size pipes, from 8 per inch to 27, it is not easy 
to remember the proper number for all the 
different sizes, unless the work which one is 
engaged in requires constant reference to it. 
The accompanying engraving represents a 
scale intended to obviate these difficulties. It 
is the invention of a draftsman, who, in his 
every-day work, had found the need of such 
a scale. The cut shows a scale, 5” in length, 
which is, perhaps, the best length, though, of 
course, it can be of any length desired. As 
shown, the lower edge is divided into inches 
and thirty-seconds of an inch, the inch marks 
being indicated by numbers in the usual 
manner. Above certain ones of these divis- 
ions there are marks having arrow-heads, as 
shown, which connect the divisions with the 
The 
figures in this row indicate the nominal di- 
ameter of the pipe or fitting. Supposing, for 
instance, the scale to be applied to a pipe 
which measures outside 33", the scale indi- 
cates at once that it is 4° pipe. If it measures 
1,,", itis 2” pipe; if 2%’, itis 2” pipe, and 
so on ; and since the graduation indicated by 
the given line is to the nearest thirty-second of 
of an inch, the greatest possible variation in 
the measurement will be one sixty-fourth, 
which is less than the actual variations usu- 
ally found in pipe and fittings. This scale 
may also be referred to when it is desired to 
know what the actual outside diameter of 
any given pipe will be, and may be used by 
the draftsman for that purpose, instead of 
measuring the pipe or referring to a table of 


lower one of the two rows of figures. 


sizes. Thus it is seen at once that a 3” pipe 
is 34" outside diameter, and that a 14" pipe 
is 133° outside diameter. 


The tigures just above those indicating the 
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LETTERS FROM PRACTICAL MEN. 


“Occupation for Convict Labor.” 


Editor American Machinist - 


Seeing a short article in your issue of Dec. 
27, under the above heading, the article be 
ing partly from C. E. Chittenden, and partly 
editorial, I beg leave to differ from the views 
expressed. I am a constant reader of your 
paper, and give you credit for fairness in the 
discussion of all questions. 

The stand I take is this : Convict labor that 
is productive to individuals or corporations, 
has its effect on the markets of the country, 
no matter how small or how large the indus 
Tis in 
fluence is debasing, because it is brought into 


try to which it is applied may be. 


direct competition with free, honest labor ; it 
tends to bring honest 
level of the convict. 


workingmen to the 
] judge by surroundings. Iam a machin- 
ist, working every day for the support of my 
family in the great and glorious State of 
Texas, 
State, both having machine shops operated 
by convicts. Work that is beyond the caliber 
of the convicts is brought to the shop where 


There are two penitentiaries in the 


Tam, but two out of three customers who 
come here will quote prison prices ; prices 
at which no free man can live. These are 
facts that there is no getting around, and the 
consequence is that the firm [am employed 
by are not employing more than one-third 
the hands they would employ, but for prison 
competition, 

The State Government is to blame. Why 
does it not put the convicts at work on the 
roads, and make them what they should be— 
an honor to the State’ It would take them 
all time to come to put them in as good con 
dition as I am told they are in Europe. 

This, I should think, would be the least 
hurtful of all ways of employing convict 
laber ; the least hurtful to free labor, [ mean. 

Palestine, Texas. F. A, LELAURIN, 


Getting up Lathe Ways Fifty WVears 
Ago—Scrap Bolts, 


Editor 
I was looking at a new shaper the other 


American Machinist : 


day, and while admiring some of its good 
points, and trying to find some bad ones, if 
possible, an old gentleman strolled in, and in 
the course of a subsequent conversation relat- 
ed to me an experience he had ata time when 
shapers and planers were as little heard of in 
some parts of the country as a defeated can 
didate now is after election. <A fire having 
destroyed the shop and contents where he had 
been employed, another building was secured, 
and the work of getting up another equip- 
ment of tools commenced, and continued 
with all possible speed. 

Now, in the year 1881 a large number of 
the lathes had woodeu ways, faced with iron 
plates for the tail stock and rest to slide on. 
To get a true surface on the plates after they 
were firmly bolted to the wood, required a 
liberal expenditure of muscle applied to the 

hammer, chisel and __ file. In 
order to avoid the foregoing, my 





per | [ | Ea friend devised the following : 

£4 ‘ogy Fl | HIT | | | | He selected two suitable pieces of 

| wood, and, after truing them up 
| on all sides, bolted them together 
| ro Er’ “4 - _ — yo oe £ oe : = op _ : nek with blocks at each end where 

73 8 v w~ 2 utside « ~ipe < ‘ y ¥ : é 
| AAA bh OA A ' 2 t 3 ¢ i y ‘ the bows pases through, so as to 
wre | io; | ts. 4 a | a | , | ? leave a Barrow space between the 
\ lal | ATA ATA ARR ATT Rn ti | timbers. The plates were next 
Will 





SCALE FOR MEASURING PIPE AND FITTINGS. 


cutters are adjusted, the larger nut shown is 
tightened, binding all the parts rigidly to 
gether and relieving the working parts of all 
strain, 

The 
found in the shop where it is made, and is 


reamer Was invented to meet a want 
intended not only to enable the reamer to be 
kept to standard size, but to afford a ready 
means of reaming holes which are not of 
standard size, and of restoring the reamer to 
standard 


afterward, This can be done by 


means of a standard collar to which it may 
be set. They can be used in the lathe or bor- 
ing mill, and are made in five sizes, enabling 
any size hole to be reamed from 1,4," to 4} 


They have been used in the shops of Crans- 








sizes show the number of threads per inch 
on the given size of pipe, and the upper edge 
of scale has its inch spaces divided into the 
corresponding number of divisions, enabling 
the pitch of the threads to be measured or 
laid off on a drawing directly from the 
scale. 

The scale may be of steel, and made in the 
style of the common steel rule used by ma- 
chinists, and may have upon the opposite 
other graduations, either 


side plain or 


for some other special purpose ; or it may 
be of 
reference to the needs of draftsmen. 
inventor is Mr, 
ford, Ct, 


box-wood, and made with special 


The 


Walter L, Cheney, Hart 


frame 
made, which was free to slide on 


fastened in place and a 
the timbers. From his descrip 


tion, the frame must have resembled the 


modern slide rest somewhat. To this sliding 
frame or rest was attached a tool which 
could be moved at a right angle to the ways 
or bed of the lathe by means of a screw. 
Sliding the 
the ways rather 
simple manner; a rope was fastened to the 


forth on 
was accomplished in a 


frame back and 


frame and passed around a vertical shaft, 
which slowly revolved, and by pulling on the 
free end of the repe sufficient friction was 
obtained to cause the rope to wind around 
the shaft, and cousequently pull the frame 
which carried the cutting tool from one end 
of the bed to the other, and at the same time 
take a cut over the iron plate ; when the tool 










































































































arrived at the end of the cut, the rope was 
slackened and the frame pushed back by 
hand, the tool moved over, and the operation 
repeated until the iron plates were both gone 
over, when, he assured me, they presented a 
very creditable appearance. 

More than half a century has passed since 
my friend made use of the foregoing device, 
and in that time vast and important improve 
ments have been made in nearly all branches 
of mechanics. But I think he would say (if 
he had my opportunities) that there has been 
no particular change in the condition of the 
bolts, nuts, washers and clamps used around 
some shops, except that they are worse to-day. 
In some shops I see them scattered over the 
floor near the lathes and planers, in others a 
box is used to receive all sorts and conditions 
of bolts and 
wrestled with a job requiring several bolts to 
hold it on the face plate of a lathe or ona 
planer bed, know that it was with a feeling 


nuts. Those of us who have 


of dread that we began our search for the re 
quired bolts, even in the shop where they had 
a bolt box. As we went through the collec 
tion, our features would sometimes light up 
when we found a bolt of the exact length, 
but a closer examination would often reveal 
the fact that the end was bruised up so that 
it would be impossible to get a nut on with 
out re-threading it. Then there would be the 
bolts with stripped threads, and the old car 
riage bolt; the hook bolts that had a crack in 
them ; the bolts with odd pitches of thread, 
together with the assortment of bolts of every 
kind which the scrap heap fiend gathers from 
time to time and puts in the box, remarking 
to himself (as Mrs. Toodles would say), ‘‘We 
don’t want them now, but if ever we do, how 
handy it will be to have them in the shop.” 

I never could see any reason why this 
collection should be so religiously guarded 
and preserved, but I never have worked in a 
shop where this state of affairs existed, that 
anyone had the courage to clean out all the 
useless bolts and keep nothing but good ones 
with standard threads. Someone has to pay 
for the time required to hunt up bolts ina 
shop where no attention is given to the 
matter. If such is the case in your shop, it 
is not too late in the year to remedy it. 

Fr. H. TREACY. 


Heavy vs. Light Reciprocating Parts of 
Steam Engines, 

Editor American Machinist: 
A series of papers now 
AMERICAN MACHINIST, entitled 
the Steam Engine and its Relation to Smooth 
Running,” have in them so much good rea- 


running in the 


‘Force in 


soning leading to false conclusions that I am 
tempted to endeavor to point out the error, The 
eighth paper appears to be devoted to proving 
that heavy reciprocating parts are a necessity 
to smooth running in a quick-speed engine, 
and that there is no loss of power 
in theiremployment. Professor 
Torrey appears to follow close 
ly the lines of argument put 


forth many years ago by Mr. | 
Porter, by means of which he a 


convinced himself that his was 
the true system, notwithstand 
ing certain ugly facts in the 
shape of hot crank-pins and 
thumping centers. 

The accompanying diagram 
I have taken from one of Mr. 
Porter’s books. 
this figure he says, ‘*‘ The indi 
cator diagram CU # F’ B D shows 
how unequal the 
pressures applied to the crank 


In describing 


excessively 


would be, if the reciprocating parts were with 
out weight.”’ This is true, and it is also true 
that this inequality of the pressure is the very 
thing needed to cause the engine to run 
quietly. I have drawn the circle WN to rep 
resent the path of the crank-pin; the small 
circles represent the pin at different points, 
The small circle A 
center, and the eccentric 
insitle of the brass, which is in position ready 


shows the crank on the 
circle shows the 
for the steam pressure # to come upon it. 
At M, the half revolution, this thrust 
tinues, and so on up to near the end of the 
stroke. 
tion of the piston, and this we have done in 


Con- 


We must now arrest gently the mo- 


AMERICAN 


two ways: First, by expanding and exhaust- 


ing the steam ; second, by a very moderate 
compression. 

The brass is now in contact with the pin, 
as at B, and no jar can result, however great 
the initial may be for the return 
stroke. 

Mr. Porter then draws the diagonal line 
“LK, showing in how slight a degree this 


pressure 


inequality is corrected in the best ordinary 
That is, light reciprocating parts, 
both. Then the 
“G H, showing the result obtained by in- 


practice.” 


or slow motion, or 





line | 





MACHINIST 


| There has been a great deal said in favor of 
equalizing the pressure upon the crank-pin, 


| but an equal pressure upon the crank-pin, | 
| as to finishing steel journals, I would say : It 


‘even if it were desirable for other reasons, 
| does not imply an equal turning effort for 


the crank, and, so faras reducing the liability 


of the pin to heating, there can be nothing in 
‘that; for, with equal development of work 
| per revolution there will be an equal devel- 
| opment of heat per revolution to be carried 
away by conduction or radiation. 

| In practice, heavy reciprocating parts in a 
quick-speed engine, whether incorporated 





IHeAvY vs. Ligutr RECIPROCAT 


creasing the inertia of the reciprocating parts 
in a judicious manner.” 

Here we have the piston arriving near the 
end of its stroke, with a pressure equal to 
half the initial We can 
only arrest the motion either by the crank- 
pin, and the pressure remains on until the 
center is passed, as shown at circles A, in 


about pressure, 


which case the bearings are prepared to give 
a big thump when the steam is applied, or 
we can produce an excessive compression, 
makes the and the 
indicated power less, 


which area of the card 


This latter method may, if the founda- 
tions are heavy and the engine stout, 
conceal, for a time, the vicious action 


of those heavy reciprocating parts, but put 
it on board ship, where the foundation is 
elastic, and everything as weak as we 
and I think the 


advocate of heavy reciprocating parts will 


dare make it, strongest 
want to go ashore without stopping to argue 
further. 

In regard to the action of the heavy recip- 
the commencement of the 


rocating parts at 








ING PARTS OF STEAM ENGINES. 


with a design as a part of the theory of the 
engine, or as a necessity arising from some 
economical method of construction, have 
always given trouble to somebody. Some of 
the vertical single-acting engines come down 
like a steam hammer for all they are worth, 
and nothing but a steam hammer foundation 
will stand up under them ; when they go up, 
they require a great compression to stop 
them. One of these engines I have seen fit- 
ted with an air-compressing cylinder and 
piston, 

In a horizontal engine great compression 
is necessary at both ends of the stroke, 
reducing the indicated power, and if the 
steam be condensed and a good vacuum 
line obtained, it is impossible to obtain quiet 
running, as there cannot be sufficient com- 
pression to retard properly the motion of the 
piston. 

In a horizontal engine, whether non-con- 
densing or condensing, the heavy reciprocat- 
ing parts being brought to rest by compres- 
sion of steam between the piston and cylinder 
head, or by the action of the crank-pin, a 
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Tue MILLinc MACHINE AND ITs OPERATIONS. 


stroke—if the crank-pin and box are in the 
position shown at A, the lost motion is already 
taken up, and there is no thump, whether 
the parts are heavy or light. 

If the pin and box are as shown at G@, with 
the bearing the wrong way, in consequence 
of insuflicient compression, then the thump 
will be just as great with heavy parts as 
with light.. For, although the motion of the 
heavy parts may be slower than that of the 
light parts, the products of the weights by the 
squares of the velocities will be equal, hence 
the energies of the blows will be equal, 
being 


produced by equal steam pressures 


acting upon unequal weights. 


horizontal swaying is produced, which no 
foundation can resist. A counterbalance is 
then put in, which makes the engine appear 
to stand better so long as it is ona firm 
foundation, as the vibration then becomes 
vertical, and is better resisted. But let that 
engine be a locomotive, and you will very soon 
have the bridge men after you for shaking 
down their structures, which are none too 
good for a steady load. 

Moral—make your reciprocating parts as 
light as you can, and you save yourself and 
your friends a world of trouble. 

WiLuiiaM H. Harrison, 

Braintree, Mass, 


January 24, 1889 


Finishing Steel Journals, 
Editor American Machinist : 
In answer to the query of H. B. Harrison 


is not good to have a file or emery finish on 
any journal, or on any frictional parts what- 


|ever; the uneven ‘motion and strain in filing 


naturally makes a surface untrue, and out of 
round, especially in lathe work. Again, it 
is better not to use emery on any working 
parts where it can be avoided, as small atoms 
of emery dust are apt to become embedded 


in the work, and in time will probably cause 
cutting or heating, and make trouble. But 


in cases where hurdened surfaces are to be 
finished, grinding or lapping is an only re- 
sort. I think all wearing parts ought to be 
finished with cutting tools in the machine. 
I would recommend H. B. H. to use a broad- 
faced, fine-edged tool, with a little oil and 


| water, and make a perfect finish, true to its 





center, leaving a smooth, clean face, which 
will give best satisfaction. 
Tom Dover. 


Pane or Pene, 
Editor American Machinist : 

Referring to your answer to Question No.1, 
in Jan. issue, you will find the word ‘‘pane” 
defined in Webster as ‘‘ the narrow edge of a 
hammer head.”” This spelling is also used 
by Spon in their publications. You proba- 
bly overlooked the werdin Webster. I, like 
yourself, prefer the word ‘‘ pene,” but the 
other seems to have the greater authority. 

C. H. Marvin. 


- -_- — 


Personal. 


Albert Spies, M. E., who has for more 
than seven years occupied the position of 
mechanical editor of the Jron Age, has re- 
signed his position for the purpose of taking 
up professional work. Mr. Spies’ connection 
with newspaper work will undoubtedly be of 
advantage to him in the field of mechanical 
engineering. 





Be 


The Milling Machine and its Operations. 
By A. B. LANpDs. 


Much hasalready been written on the subject 
of milling machines; but, as that machine 
stands pre-eminent in manufacture—as all who 
are acquainted with its operations, well know 
—too much cannot well be written about its 
uses, and in defining the many operations to 
which it is adapted; also, in pointing out 
improvements on milling machines now ex- 
tant, by which work can be more speedily 
and accurately done, as well as in showing 
up improvised means of doing different kinds 
of work, which often appear difficult and 
perhaps impossible to do on 
most machines now on the mar- 
ket. The Universal Milling 
Machine would seem to meet 
all these conditions—as its name 
would imply—but this is not 
always the case. In these arti- 
cles I would propose to give 
my views on the milling ma- 
chine, together with my expe- 
rience on the same; to show 
wherein I think improvements 
are necessary, and my experience 
without them ; also, special fix- 
tures I applied for doing work 
that the machines without were 
not able to accomplish. 

In this article I will show 
a machine having an overhanging support- 
ing arm, which certainly is the best form 
of machine for universal milling, in that it is 
more accessible to the work when the outer 
support is not needed, since it can readily be 
removed, whereas in machines otherwise 
made, this support is a fixture. I believe 
all overhanging supporting arms are made 
round where the outer center head slips 
over (at least they are to my knowledge), 
and they are no doubt so 
cheaper to manufacture ; at least, I can see 
no other reason, as they present no advan- 


made because 


tages, except, perhaps, that the center can 
be turned up out of the way, when want- 
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ing to remove the milling arbor from the 
spindle of the machine. But the head can 
sasily be removed for this purpose. My ob- 
jection to the round supporting arm is that, 
should the milling arbor be out of truth— 
owing to imperfection in the series of washers 
or collars, which generally are used on them, 
or accidental dirt between them, or other- 
wise be out of truth—which would cause the 
outer end of the arbor to run slightly eccen- 
tric—and if these conditions exist to the right 
or left, when applying the center and secur- 
ing it, the arbor will not hold a right angle 
position to the traverse of the platens. Con- 
sequently in doing straddle milling, the one 
cutter will be cutting on both sides of the 
arbor, while the other will cut only on the 
upward cut. This will make very unsatis- 
factory work, not making the sides of the 
work parallel in a vertical line. 

Again, in using the arbor in this condition 
in slitting with a thin saw, the saw will lead 
off and make bad work, as well as in most 
cases break the saw. 

A few years ago I had a case of very deep 
straddle milling, and this difficulty was so 
great as to spoil any job attempted. L[at 
once concluded that the manufacturers of the 
machine had made the blunder of not mak- 
ing a true machine. But, before holding 
this against them, I set to work and made a 
test of the matter, by chucking a plate of 
large diameter in the arbor, the same asa 
mill, close to the spindle of the machine. I 
removed the outer center, clamped a lathe 
tool in the vise of the machine, and faced off 
a narrow edge on the outside at the periphery, 
then, with a square held against a clamped 
piece on the platen, I made the edge of the 
square meet the one edge of the plate and 
clamped a piece at a certain point ; then I 
traversed the platen to the other side of the 
arbor, squaring from the same point. It co- 
incided exactly with the other edge of the 
plate, showing the machine to be correct in 
that particular, the fault lying all in the ar- 
bor. I remedied the trouble, after finding 
the arbor out of truth, by marking the arbor 
on the side that it was out, and by using great 
care to have this mark exactly up or down, 
and the center head free, moving on the sup- 
porting arm, carefully getting into place be- 
fore fastening the head, then adjusting the 
center. The work then came out right; but 
this required pains and time. For ordinary 
surface milling this gives no trouble. The 
argument produced against this trouble will 
no doubt be: have your arbor correct. That 
is good, but, unfortunately, the means are not 
always at command to have it so, and per- 
haps the time as well. Perhaps we have 
‘“areless workmen, and ordinary wear and 
tear will sometimes bring about these con- 
ditions. 

We will suppose, though, that we always 
have a true arbor. Are we sure the con- 
ditions for doing good work—of the kind 
named—will always exist with the use of a 
round supporting arm? Suppose we are 
cutting a slot or doing straddle milling of 
tolerable heavy character, and the operation, 
owing to size of piece, necessitates the cutters 
being placed near the end of the arbor ? 
Are we sure that in heavy cutting it will not 
cause the center head to slip around on the 
arm, and thus produce perhaps a worse con- 
dition than the before cited? It isa 
likely thing to happen, since the resistance of 
cutting is met with the center in a line most 
favorable to cause the head to slip. What 
would we think of a turning lathe with its 
tail center mounted on a round support, with- 
out even a key to prevent its getting out of 
line? We would no doubt call it an ab- 
surdity. 

True, the case of the milling machine is a 
little different, since we depend on the arbor 
to bring the center in line; but, unless it is 
true, we will—without taking great care— 
fail. A key used in the arm would, in time, 
be uncertain. 

My plan to remedy the difficulty is shown 
in the illustration herewith, in which, instead 
of using around supporting arm, clamped 
on top of the bearing of the spindle (as in 
most cases), I would use an arm made FT- 
shape, as shown, very heavy, even more so 
than shown, having a regular shear through- 


one 








out its length, over which I slip the center 
head, which is split and clamped to the shear 
with a bolt. The other end of arm would be 
fastened in a similar guide on the top of bear- 
ings of the machine, by any of the many de 
vices in use for that purpose. By loosening 
the arm on top of bearing, the supporting 
arm can be made to overhang as much as de- 
sired, and when wanted entirely out of the 
way, which is often the case in doing face 
work (pretty high), by sliding off the center 
head the arm can be slid back, entirely out 
of the way. I know of but one machine in 
which this can be done, but that has the 
round arm. Others are made to pivot on the 
top of the front bearing, but this throws the 
arm crosswise of the machine, and interferes 
with free access to the work, when working 
on face of work,.as it is often necessary to be 
on that side. 

For others, again, it is necessary to call at 
least three men together to lift off the arm, 
and then again to put it on. This, it will be 
apparent, is inconvenient and expensive. 
The latter kind is what I have been connected 
with, and several years ago I applied a simple 
thing to overcome that necessity, which I will 
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Making Corliss Engine Cylinder 
Patterns. 


By P. S. DINnGaey. 





SECOND PAPER. 





It will scarcely be necessary to enter into 
the minor details of making the core-boxes, 
seeing that I have shown herewith both cores 
and and exhaust 
sides of cylinder. 


core-boxes for the steam 

I have also assumed that those who read 
these articles are pattern makers, who under- 
stand drawings, and, therefore, will not need 
every small detail. However, a few explana- 
tions may be necessary. Figs. 10, 11, 12, are 
three views of the core for steam passage and 


valve chambers, made in one core. <A half 
core-box is all that is needed to make this 
core, the joint of it being on line C’ D’ Fig. 


10, and the joint of core-box on line FH’ F’, 
Fig. 12. 

Figs. 15, 16, 17, are three views of the core 
for exhaust passage and valve chambers, also 
made in one core and with a half core-box. 

The core-box for the steam core is con- 


Fig. 14. 
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Vig. 20. 


Fig. 2 


Coruiss ENGINE CYLINDER PATTERNS. 


briefly describe. The rear end of the arm 
had a round edge at the flat surface where it 
bolted on. (To be more clear, I will say it was 


a Brown & Sharpe machine, so as to enable 


those having one of them to perhaps better 
see my application.) I made a small casting 
to fit this round edge, and against the body 
of the machine, and of a width equal to that 
of the arm. This I bolted to the body of the 
machine with two bolts. Now, removing the 
bolts holding the arm, I raise the arm, and 
with a suspended rod from above the ma- 


structed as shown in Figs. 13, 14. The port 
cores e’ f’ in Fig. 12 are made separate, and 
pasted in; the core prints to receive these 
J in Fig. 14. Like 
the pattern, these boxes are made so that the 
Fie. 14 
piece, /, fastened in the center of one side of 


port cores are seen at ¢ 


length can be changed. shows a 
core-box, and on the opposite side there are 
two pieces, m, 7, which, together, are equal 


in length to/. When it is necessary to ex 


| tend or shorten the box, the pieces o pin Fig 


chine, having a loop at its lower end, I slip | 
it over the arm, and it is held up out of the | 
| that 0 p be doweled on, as well as screwed, 


way, the plate forming a sort of hinge and 
preventing slipping. The suspended rod 
should angle back sufficient to insure the 
loop from slipping off the arm, This isa 
simple device, easily applied, and time and 
labor saving. 

But to return to the arm as here illustrated, 


| screw holes. 


14, that hold the box together, are taken off. 
Notice that piece o runs between two other 
pieces, that form the inlet. I would suggest 
so that, when changing the length, they can 
be easily located, without depending on the 
The outside pieces mm’ n' do not 
run the whole depth of box ; they are two 
cleats, screwed on the sides of valve chamber 


ends, to prevent them from splitting. 


it will be plain that the conditions, as before | 
20, and 21 are four views, is made open on 


named, cannot exist as in the round arm, 
provided it is correctly fitted up in the first 
place, and should the arbor be out of truth, 
the three bearing points being in accurate 
alignment and at right angle with the 


The exhaust core-box, of which Figs, 18, 19, 


one side between the valve chambers, and, as 
this open side is a plain, straight surface, it 
can be swept off with a ‘‘ moulder’s straight- 


edge”; the moulder should round off the 


round, all the way through in this core, as 
will be seen on referring to Fig. 15. Like the 
core-box for the steam side, two pieces, 7, 8 
Figs. 18, 19, 
length. 


are inserted, for changing the 
Fig. 18 shows a section of the box; 
the two sides are carried above the center line 
of valve chambers. Fig. 16 shows that the 
side of core runs over the center line G, H, 
hence the necessity of carrying the sides of 
box above the center of valve chambers. 
Figs. 20, 21, 


halves of valve chambers, and, like the steam 


are two views of the port 


core, the port cores are made separate and 
pasted in. In small size Corliss cylinders 
whole core-boxes are sometimes made, instead 
of half core-boxes ; in many respects this is 
to be preferred. 

One core-box will do for the exhaust and 
steam ports; make it like Fig. 24, same thick- 
ness as the exhaust port, and for the steam 
port core, make a loose piece and drop in the 
bottom of box. 

The box forcoring out the space that sepa- 
rates the body of cylinder from the exhaust 
passage may be made as shown in Figs. 22 
and 23. Make the box half the length of the 
space. (See Figs. land 2 at 7.) It will be seen 
that, in the center of this space, there is a 
bridge; to form this a loose piece, V, Fig. 
23, half the thickness of bridge, is made, and 
fitted in the end of core-box, and, as there 
one left-hand 
core, changing this loose piece to the opposite 
It will be found that two 
other small cores are wanted, one right-hand 
and one left, to core out between the valve 


must be one right-hand and 


end will give it. 


chambers and cylinder on the exhaust side. 

part of the 
core for coring out the space 7’, Figs. 1 and 
2, and might be made in one core, like the 
core print shown in Fig. 6, but I think it is 
easier to make them separately. 


These small cores are really a 


I have not 
shown these small boxes, as they will be 
readily understood without. 

Doubtless there are many who will object 
to casting these cylinders on their side, think- 
ing they can only be made free from dirt 
when cast on end. To those who have that 
impression, | would like them to call at the 
M. C. Bullock Manufacturing Co., Chicago, 
and I would show them cylinders cast on 
their sides, that cannot be beaten for being 
free from dirt and all the evils that afflict 
cylinder castings. 

Those who make Corliss cylinders will, no 
doubt, see the advantage of making their 
patterns the way I have shown, and yet there 
may be some ‘ pointers” omitted, that many 
of the readers of the AMERICAN MACHINIST 
might give, and be none the poorer. 


The newspapers are often most humorous 
One of them 
recently gave an account of the explosion of 
a vuleanizer in a dentist’s office, and stated 
that, ‘‘ Though the vulcanizer was not more 


when they least intend to be. 


than six inches in diameter, and eighteen 
inches in height, it contained 865 pounds of 
’ The trodden worm will turn, and 
we can hardly blame such a small boiler for 


steam.’ 


kicking up a rumpus when imposed upon in 
that manner, Of that newspaper 
chap meant 365 pounds pressure per inch; 
but we wonder how much larger he thought 
the boiler should that 
safely. 


course, 


be to stand pressure 


Another queer dream that seems to have 
proven a real, substantial warning, is told by 
fireman on the Baltimore & Ohio road, 
Frank Baker tried to get out of his run when 
his freight was ready to leave Wheeling, by 
feigning sickness. Not being able to get off, 
he bade his wife good-by, telling her he had 
dreamed of a fatal accident, and that all 
would be killed. When the freight took a 
siding at Valley Falls, Baker made an excuse 
and left his engine. 


A moment later an ex- 
press crashed into the freight, and the engin- 
eer and brakeman in his place were killed.— 
Kansas City Times. 


+ a 





According to a correspondent of the Hlee- 
\trical World, J. W. Granger, instructor in 
the Sibley College blacksmith shop, has sue 


traverse of platen, it must of necessity make | corners of core along the edges, to match | ceeded in welding copper at the forge, having 


correct work. 


those in core-box. The valve chambers are 


| made a chain of ,5,-inch copper wire, 















































































































































To prevent delays all Communications 
shoulda be addressed to the Company. 





PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co. 
96 Fulton Street, New York, 


B. Miiuer, Pres’t and Bus. Manager. 
and Sec’y. 





HORACE 
Lycureus B. Moore, Treas. 





F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER,) 
Frep J. MILuer,s Associates. 
Special Announcements, 

CP Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

C#™ Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

Ct? We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

c®~ We invite correspondence from practical ma 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

CP" Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 

Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada and Mexico. 
$3.50 a year to Other Countries, postage prepaid 





Advertising 
Transient, 35c. per line, each insertion. 
‘“* Business Specials,” 50c, a line. 


—_— 


The American News Company, 
Publishers’ Agents, New York. 

The International News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 

DEALERS SUPPLIED BY 
Albany News Company, Albany, N. Y. 
American News Company, New York, N. Y. 
Baltimore News Company, ~a %sg Md. 
Brooklyn News Company, Brooklyn, N. Y. 
re nelel Hous Company, P hiladelphia, Pa. 
Cincinnati News Company, Cincinnati, Ohio. 
Cleveland News Company, Cleveland. Ohio. 
Colorado News Company, Denver, Colorado. 
Detroit News Company, Detroit, Mich. 
International News Company, New York, N 
Minnesota News Company, St. Paul, Minn. 
Montreal News Company, Montreal, Canada. 
National News Company, New York, N. Y 
Newark News Company, Newark, N. J. 
New England News Company, Boston, Mass. 
New Orleans News Company, New Orleans, La 
The New York News Company, New York, N. 
The Northern News Company, Troy, N. Y. 
The Omaha News Company, Omaha. Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R.I 
The San Francisco News Co., San Francisco, Cal. 
The South West News © company, Kansas City, Mo. 
The St® Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton, Ontario, Cc ‘anada. 
The Union News C ompany, New York, N. 
The Washington News C ompany. Ww ashington, D.C 
The Western News Company, Chicago, Il 


The 
The 
The 
The 
The 
The 
The ¢ 
The 
The 
The 
The 
The 
The 
The 
The 
The 











The Williamsburgh News Co., Brooklyn, E.D..N.Y 
NEW YORK, JANUARY 24, 1889. 
CONTENTS. 

PAGE 
No. 4 Plate Planing Machine hts 1 
The Frisbie Elevator ; SANS en! A: 
Shop Notes 2 
Economy of Steam and Gas Engines. By Prof. 
DeVolson Wood . ches oe fs 
Modern Locomotive Construction. By J. G. A. 
Meyer 3 
Practical Details of Blacksmithing. By B. F. 
Spalding ...... 3,4 
Self-Instruction for Young Mechanics. By Frank 
Richards 4,5 
An Adjustable Reamer. ae 5 
Scule for Measuring Pipe and Fittings 5 


Letters from Practical Men: Occupation 
Convict Labor. By F. A. Lelaurin—Getting Up 
Lathe Ways Fifty years Ago—Scrap Bolts. By 
F. H. Treacy—Heavy vs. Light Reciprocating 
Parts of Steam Engines. By F. J. M.—Com- 
parison of Steam and Gas Engines for Small 
and Steady By William H. 

Finishing Steel Journals. By 


for 


Powers Harrison 


Tom Dover 


Pane or Pene. By C. H. Marvin,.... : 5,6 
Personal ; 6 
The Milling Mac hine and its One rations. By A 

B. Landis 6,4 
Making Corliss Engine Cylinder Patterns. By P. 


S. Dingey. 
Suburban Traffic : 
Electric Sugar Refining 


Ot Gb 8 


One of its Lessons 


The Transatlantic Trip of the Mechanical En 
gineers : 8 

Questions and Answers 8. 9 

Manufactures ‘ 9 


Machinists’ Supplies and Lron,, 10 





AMERICAN 


Suburban Traffic. 


It is conceded, we believe, by nearly all who 
have had an opportunity to compare the rail- 
road systems of this country with those of Eng- 
land, that the American roads possess many 
points of superiority. But, on the other hand, 
it must be conceded that, in the matter of 
suburban traffic, the English roads are 
ahead ; giving to the people a better service 
at a much lower cost. As cities increase in 
size, and land values increase, it becomes 
more and more difficult, if, indeed, 
desirable, for most people to make the city 
a place of residence. There are in round 
numbers 1,080,000 people who are living (?)in 
tenement houses in New York city, and the 
balance, most of whom live in what are little 
better, though more euphemistically called 
‘* apartment houses,” are greatly overcrowc ed 
and deprived of privileges which every 
human being should have, and can usually 
secure in the country or in smaller towns. 

There is no doubt whatever that a much 
larger proportion of the people who must 
work or go to business in New York every 
day, would live out of the city, under the 
better sanitary and moral surroundings to be 
secured thereby, if the facilities for getting 
back and forth between their suburban homes 
and the city were improved. No one, who 
has observed the management of suburban 
traffic, about New York, Philadelphia, 
Chicago, and others of our large cities, can 
doubt that there is much room for improve- 
ment, and that the railroads, by a more 
general recognition of the peculiar require- 
ments of asatisfactory suburban train service, 
might easily bring about such a distribution 
of population within a radius of thirty miles 
about our great cities, as to build up for 
themselves a very profitable business, and 
one which could be depended upon as long 
as the roads continue to exist. 

But it must be clearly recognized that good 
train service, and accommodation generally, 
must precede a growth of population ina 
suburban location. No suburban town can 
attract people from the city, unless, first of 
all, its train service is as good as that of other 
similar places. And of places which other 
wise offer equal advantages, the one which 
possesses the best accommodations for geuting 
to and from the city will receive the overflow 
of people, and the road leading to it will do 
the business. 

But too often it seems to be the policy of 
the roads to furnish just sufficient accommo- 
dations to prevent their patrons from moving 
bodily into the city, and to give the larger 
towns far the better train service, seeming to 
overlook the fact that their patrons live in 
the country expressly to escape the features 
of large towns, and that, by giving equally 
good train service to all desirable suburban 
towns, they would all rapidly build up to 
the limit of population which would leave 
The 
arrangement of trains and time tables should 
be much with reference to 
growth of business, as to the accommodation 
of people already living on the lines, 

Then in the mechanical department. it 
should be recognized that the problems pre- 
sented by suburban traffic differ from those 
of through traftic, and require different treat- 
ment. <A locomotive entirely satisfactory for 
a through express is not adapted to service 
on suburban trains. This is well recognized 
in England, and the engines used on suburb- 
an trains there are especially designed for 
that proportionately smaller 
drivers, great weight upon them, and great 
cylinder power, with small tanks—only just 
sufficient in size to carry enough coal and 
water forthe short runs. Then the cars, while 
they need not be splendidly finished, should 
be well heated, their temperature being regu- 
lated by a thermometer, instead of by the whim 
of the trainmen or passengers. They should 
be well lighted both naturally and artificially, 
so that newspapers and books may be read in 
them comfortably and without injury to the 
To this end, also, the wheels upon 
which they run should be round and true, 
and defective ones promptly replaced. When 
men ride in cars sufficiently well lighted, and 
with the wheels and track in sufficiently good 


not less 


them desirable as places of resi‘'ence. 


as prospective 


have 


service, 


eyes. 
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condition to admit of vette the morning 
and evening papers on the way to and from 
the city, they are not apt to consider the time 
spent upon the road as lost. Butif they 
must play cards or look out of the windows 
at scenes which they have looked upon 
thousands of times, they begin to wonder if 
it is not worth while to live in the city, and 
save the time spent in getting back and forth. 

To sum up, trains should be frequent to 
and from all desirable places of residence, 


regardless of present population. They 
should be fast—drawn by engires capable of 
making them so. The cars should be es- 


pecially adapted to the service—well lighted, 
comfortable, and easy riding, even at the sacri- 
fice of mere ornamentation or gorgeousness. 
And finally, the service should be as cheap as is 
consistent with fair returns to the roads. 
— 


Electric Sugar Refining—One of its 
Lessons. 


Our acquaintance with that mysterious and 
impalpable agent, which we call electricity, 
is becoming better day by day. Scarcely 
“an one pick up a newspaper, these days, 
without seeing an account of some new and 
wonderful thing which is to be accomplished 
by its agency. But, amongst all the other 
wonderful things which have been accom- 
plished by electricity, none is more wonder- 
ful than its recently proven power to deprive 
men of their ordinary wits, and render them 
willing, nay, even anxious, to put their solid 
cash into the hands of an adventurer, who 
merely mentions electricity, without going so 
far as to actually employ it. 

A man calling himself a ‘‘professor,” allows 
his dupes to see him take raw sugar into a 
mysterious room, the contents of which none 
of them have been permitted to see. After 
a time he passes out some refined sugar, and 
the dupes accept his word for it that it is the 
same sugar which they saw going in unre- 
fined, and that it has been refined by an 
electric process, costing at the rate of a few 
cents per -ton, ora saving of $12 over the 
ordinary methods. These ‘‘ shrewd and 
hard-headed business men” see nothing of 
the process nor of the means by which it is 
acccomplished, have no means of knowing 
that the refined sugar shown them is the 
same which they saw going in as raw sugar 
see none of the refuse; in fact, are entirely 
without the evidence usually required by 
men who are in possession of their senses, as 
to the value of an investment before 
into it ; yet, remembering that ‘‘ we live ina 
wonderful age,” that things are constantly 
being done, which, a short time ago, would 
have been pronounced impossible, and, above 
all, remembering that electricity has some- 
thing to do with this, they chmb over one 
another in their eagerness to invest, and to 
‘*get in on the ground floor.” 

A few years since it would have been 
deemed impossible for the human voice to be 
transmit.ed through long distances over a 
yet electricity has done this, and what 
they ask, mysterious or un- 
reasonable about this sugar refining scheme 
than in the telephone ? 

It is not the worst feature of this case that 
certain men have lost a good deal of money 
by this fraud, but that others, who have 
really practical, honest and valuable dis- 
coveries and inventions, will be prevented 
from making them useful to the public, on 
account of the distrust caused by this sugar 
incident. It is to be hoped that the day will 
soon come when business men and capitalists 
will realize that one who is without scientific 
training and experience is utterly unfit to 
analyze such matters, and to distinguish 
between the probable or possible, and the 
improbable or impossible. When that day 
arrives, capitalists proposing to go into new 
schemes will employ competent engineers, to 
examine and report upon them. In this way 
only can the interests of honest men be prop- 
erly guarded. And it may be set down as a 
safe rule that a man who solicits subscrip- 
tions to stock, in a process or device which 
he refuses to allow the full examination of 
by honest and skilled engineers, in the inter- 
est of those from whom he solicits subscrip- 


going 


wire, 


is there, more 





tions, is a fraud. 
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The Preneationtio Trip of the Mochan- 
ical Engineers. 








Arrangements are practically completed 
for the summer meeting of the American So- 
ciety of Mechanic al Engineers in England. Al- 
ready one hundred and seventy have pledged 
themselves for the trip, and many more 
expect to go. The associations of mechanic- 
al and civil engineers, and other associations 
in England, have extended a welcome and 
many courtesies in advance, amongst which 
is the tender of transportation to and from 
England to the Paris Exposition. The trip 
will, if the weather is fine, be a pleasant one, 
and it will undoubtedly be a profitable one 
to those who go. There are many things in 
England that American engineers would be 
better for seeing, to say nothing of what 
may be seen at the Exposition. Such a trip 
cannot fail to broaden the ideas of those tak- 
ing it, especially so since the courtesy of 
English engineers will be sure to bring to 
their notice things that would 
be seen. We congratulate every member of 
the American society who circum- 
stanced as to take the transatlantic trip. 


not otherwise 


is so 
Oe 

Those who congratulate themselves that 
the recent decision of Judge Barrett against 
the North River Sugar Refining Company is 
to settle the question of the sugar trust, are 
likelyto be disappointed. They will goright on 
paying one and one-half to two centsa pound 
more for their sugar, all on account of the 
trust, just as they did before Judge Barreit’s 
decision. The decision—and it is a righteous 
one—is to the effect that the North River Co. 
has forfeited its charter through joining the 
trust. This is in accordance with the com- 
mon sense idea that a charter is not granted 
to a company simply for the sake of putting 
that company in the way of making money ; 
the company is supposed in some way to 
benefit the public asa concition of its ex- 
istence. Butif Judge Barrett’s decision stands 
the scrutiny of the higher courts—which it 
is very likely to do—it will not seriously 
affect the sugar trust. It may modify some- 
what their method of doing business, but it 
is reasonably safe to say that the trust will 
exist just the same, and that the stockholders 
of the North River Company will be inter- 
ested parties to its existence. 


(uses IONS and) 
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SERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and adaress. 
If 80 requested, neither ame, correct initials nor loca- 
tion will be published. 








We 


has cracked 


(85) J. J., 
have a large safe on which 
and come off. 
certain reasons. 


Newark, N. J., 
the paint 
We wish to paint it ourselves, for 
A safe maker in New York told us 


writes ; 


to take all the paint off and paint with carriage 
varnish and solid pumice stone. What we want to 
know is this: 1. Can carriage varnish be got any 
color, and is it the proper thing to use’ 2. How is 
the pumice to be used, and when, before or after 
painting, and what is it used for? A.—Carriage 
varnish cannot be obtained in any color. We be 


lieve the best way to proceed is to scrape off the old 
paint, then re-paint with paint of the desired shade 


If it isa dark color, varnish it with good coach 
varnish; if it is a light color, use white Demar 
varnish. If a very smooth job is required, rub 
down the varnish, when it is perfectly dry, with 
pumice stone dust and oil. 

(36) J. W., Wahoo, Neb., asks: 1. What 


depth of water should be carried above the top row 
of tubes in a common tubular boiler for the best re 
sults, economically? A.—It is very common prac 
tice to carry 4to 8 inches of water above the tubes 
An engineer will determine by trial under what con 
ditions as to water level his boiler steams best : then. 
if it is between the danger limits of burning his 


boiler on one hand, and priming on the other, he 
will carry his water where he fires the easiest. 2 
Does a large boiler require more water above the 


tubes than a smaller one? A.—No, not necessarily, 
but it is generally, though not always, practicable 
to carry the water higher above the tubes in a large 
than in a small boiler. 3. Is it a good plan to feed a 
boiler from the top, letting the feed pipe run down 
to within an inch of the tubes, and then discharge on 





a plate of sheet-iron turned up two inches all around 
the edge? A,—Yes. 
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(37) J. D., Newport, R. I., writes: Please 
give me the rule for finding the quantities of coal 
contained in bunkers of such forms as shown in 
Figs. 1,2and3. Also the quantities of water con- 
tained in tanks of similar shape. A.—In all such 
problems, first find the number of cubic feet con- 
tained in these bunkers or tanks. For finding the 
cubical contents of Fig. 1 we have the following 
rule: Add the lengths of the edges a bande d; di- 
vide this sum by 2; the quotient will be the length 
of the line # i drawn midway between, and parallel 
to the lines a 6,¢ ad. Multiply the length of the 
line h i by the edgea c. This product will be the 
area of the side a 6 ¢ d. Multiply this area by 
the width a e or bf; the product will be the cubical 


ae 


hi 





Fig. 1 














contents of the tank or bunker shown in Fig. 1. 
Example 1: Let @ 6 be ten feet,¢c d 8 feet; @ce5 
feet, and the width @ ¢ or’ f equal to 6 feet; it is 


required to find the cubical contents of this tank or 


bunker. 
10+8 
2 


9 feet, which is the length of / 7. 


Again, 9 x 5 = 45 square feet, which is the area of 
the side abe d. And 
45 6 270 cubic feet, 
which is the cubical contents of the tank or bunker 
shown in Fig. 1. To find the contents of Fig. 2 we 
use a similar rule, namely: Add the edges a ¢ and 
bd. divide their sum by 2, which will give the length 
of Ai drawn midway between and parallel to these 
edges. Multiply # iby a6; the product will be the 
area of the side a bed. Multiply this area by the 
width a@ eoré sf; the product will be the cubical 
contents of the figure. Example 2: Let 
fect ; bd, 6 feet; ab, 9 feet and ae or bf equal to 4 
feet ; it is required to find the contents of this figure. 
34-6 


ac be3 


114 feet, which is the length of / 7. 


114 x 9 = 40146 square feet, 
which is the area of the side abe d. And 

162 cubic feet, which is the cubical 
Fig. 2. 

For finding the cubical contents of Fig. 3 we must 
first find, asin the other figures, the area of the 
side abcd. For finding this area we have the fol 
Divide the edge a into any number 
of equal parts; through the points of division ao, 
. draw lines perpendicular to @ 6 and 
Find the length of the 
Add the 
lengths of the lines @o C2, dg C3, 4 C4, As C5, 16 Ce. 
to this sum add one-half of the sum of the 
edges a ¢ and 6d. Multiply this total sum by the 
distance w, that the distance 
consecutive lines drawn perpendicular to a6; 


104 x 4 
contents of 


lowing rule 


a3, 44.45. a 
terminating in the curve € a. 
lines Qs Cz, dg C>, ete., by Measurement, 


and 


is, between any two 
the 
product will be the area of the side @4¢d. Multiply 
this area by the widtha eordb/s of the tank; the 
product will be the cubical contents of Fig. 38. Ex 
ample 3: Let the ‘be 5 feet: the edgebd 
1214 feet; the length a 430 feet; and the width @ e 
6 feet. It is required to find the cubical contents of 
the tank (Fig. 3). First divide the edge ua} into any 
number of equal parts, say 6, and through the points 
of division draw the lines @z ¢», a, ¢ , ete., perpen 
dicular to ad that by measurement we 
find the lengths of the lines to be as marked in the 
figure ; then we have, 


edge a 


Suppose 


734 + OG 11 12 1244 Rh. 
Again, one-half of the sum of the two edgesa c, b dis 
5 12% ; . 
1d 834. And 526 834 614. 


The between two consecutive lines 


drawn perpendicular to the edge a@@ is 5 feet ; hence 


distance any 
we have 

61144 x 5 
which is the area of Lastly, multi 
plying this area by the width ae of the tank, we 
have 306% 6 1.88714 cubic feet in the tank of 
the form shown Fig. 3. After we know the 
number of cubic feet in each figure, we can readily 


30614 square feet, 
the side abed 


in 


as 








find the quantity of coal or water which each bunker 
or tank will hold. A cubic foot will hold about 50 
pounds of broken coal; hence we have only to 
multiply the number of cubic feet in a bunker by 50; 
the product will be the weight in pounds of coal 
which the bunker will contain. Thus, for instance, 
in our last example we found that a bunker, of the 
form as shown in Fig. 3, contains 1,8374% cubic feet ; 
hence, this same bunker will contain 
1,88714 x 50 = 91,875 pounds, 
91,875 
OF "2.000 
A cubic foot will contain 7.48 U. S. gallons ; hence, if 
Fig. 3 represents a tank, this tank will hold 1.88744 
© 7.48 = 13,744.5 gallons of water. 

From the pounds of coal, or the number 
of gallons found by these calculations, 
deduct about two per cent. for braces, 
angle iron, ete. 

(88) Steam, Providence, R. I. 
asks: Will you kindly give me the titles 
of two or three good works on Kine- 
matics, and also on Steam Boilers? The 
works on boilers bearing more on the theo- 
retical and comparative efficiency of boil- 
ers than on the practical details of boiler 
making. A.—There are a number of good 
works on Kinematics ; it seems to us that 
you cannot fail to make a satisfactory 
choice. We cannot give the names of all 
of them, and to give the names of a few 
works would be doing an injustice to 
others. The same remarks apply to works 
on steam boilers; but we will say this, 
that we generally refer to the Manual of 
Steam Boilers, by R. H. Thurston; Steam 
Boilers, by W. H. Shock ; Practical Treatise 
on High Pressure Steam Boilers, by W. M. 
Barr ; Experimental Researches in Steam 
Engineering, by B. F. Isherwood, and a 
number of others. 

(39) J. B. C., Auburn, N. Y., asks: 
What is the pay in New York City of a 
first-class pattern maker? A.—The pay 
varies from about $3.50 to $5.00 per day. 
2. What is the pay in the navy yard, and 
how many are employed, and is there 
much work at present at pattern making ? 
A.—The pay at the navy yard is about the 
same as that paid by private establish- 
ments. The number of men employed in 
the navy yards depends upon the appro- 
priations made by Congress. For other 
information regarding work at the navy 
yard, write to the master mechanic. 


USINESS SPECIALS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday Jor the ensuing week's issue. 


45.93-+- tons of coal. 





























Gear wheels and g-cutting. 
Link Belting. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., Chicago and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc., J. B. Roney, Lynn, Mass. 
The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 
“Swift”? Sight Feed Lubricator; no glass tubes: 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Power measured with guaranteed Dynamometers. 
Franklin Van Winkle, 91 Liberty st., New York. 
Drop presses, punches and_ shears, 
| White & Co., Moline, Ill., manufacturers. 
**How to Keep Boilers Clean.” A 96 page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 


Grant, see adv., p. 16. 


Williams, 


Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
*Bradley’s Power Hammers, the best in the 


world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

R. Dudgeon, 24 Columbia st., New York. Improv- 
ed Hydraulic Jacks and Roller Tube Expanders. 

Brown & Sharpe Mfg. Co. have a line of ma- 
chinery withS. A. Smith, 238. Canal st., Chicago, Tl. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 

Common-sense oil filters are a wonder. 
pay cost quickly. C. F. Baker, Minneapolis, Minn. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, I. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y 

Upright drills, improved, sizes 21’’, 28’, 25/’, 28’, 
32’, 36° swing; finely made and great capacity. 
Currier & Snyder, Worcester, Mass. 

Patents obtained. Patent litigation conducted. 
R. G. DuBois, Patent Attorney, 928-980 °F street, 
Washington, D.C. Correspondence invited. 

Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

See illustration of improvements in Hooks for 
Steam Engines, in Nov. 24 issue. For particulars ad- 
dress T, C, Dill Machine Co., 726 Girard av., Phila., Pa. 

Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Jan. 3, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of duty 
trials. 


They re- 


nothing for fuel; Live Steam Apparatus altered to | 
Exhaust. Satisfaction guaranteed. Geo. A. Bar- | 
nard, 15 Cortlandt street, New York. 

W.H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its | 
branches, working drawings for the transmission | 
of power by steam, water, air and electricity. 
Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 
The Vance Lightning Flue Cutter is the tool for 
removing old flues from boilers and logomotives 
(will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva, N. Y 

A system of easy lettering, by J. H. Cromwell, 
iving 26 forms of alphabets. The space to be 
ettered being divided into squares; simple and ef- 
fective. Price 50 cents. Catalogue of books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 
Special facilities for the manufacturing of all kinds 
of light machinery, hardware and novelties, by con- 
tract or otherwise. Presswork and stamping done 
on short notice. Estimates furnished. Punches, 
dies and special tools made when required. RocKa- 
way Mfg. Co., 3 E. 14th street, New York. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in Operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’e Co., 96 Fulton st., New York. 

* Practical Drawing.” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MACHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including Jan. 3, 1889 issue, 67 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN 
IST PUBLISHING Co., 96 Fulton st., New York. 

**Modern Locomotive Construction.” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 82 articles 
have thus far appeared up to and including the 
Jan. 10, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. 8. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 
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D. E. Burgh will build a machine shop at Roanoke, 
Va 
E. C. Hanson contemplates starting a watch 


factory at Atlanta, Ga. 


The Central Railroad Co. will increase the capaci 
ty of their shops at Macon, Ga. 


The Grafton Flax Mills Co., North Grafton, Mass., 
contemplate building a new mill. 


The Marion (Ark.) Land & Improvement Co. pro 
pose to start a furniture factory. 


Geo. E. Knowles & Co., of Philadelphia, are build 
ing a knitting mill at Sheffield, Ala. 


There is a proposition to turn the old agricultural 
works at Peru, Ind., into a car manufactory. 


H. K. Porter & Co. (Pittsburgh) are about comple- 
ting six small locomotives to go to Buenos Ayres. 


The Alabama Great Southern Railroad Co. will 
build an addition to their machine shop, at Birming 
ham, Ala. 


The Newport News & Mississippi Valley Railroad 
Co. will build shops at Lexington, Ky., if $35,000 is 
donated. 


The Crozer Steel and Iron Co., of Roanoke, N. C., 
will build an additional iron furnace at a cost of 
about $125,000, 


The Frisbie & Stansfield Manufacturing Co., of 
Camden, N. Y., has been incorporated, to manufact 
ure knit goods. The capital stock is to be $66,000, 


George Goodwin & Co., of West Poland. Me., pro 
pose to erect a steam mill in which they will manu 
facture a variety of lumber, at Mechanic Falls, Me 


The stockholders of the Appleton Cotton Mills, of 
Lowell, Mass., voted recently to sell about $100,000 
worth of real estate, and apply the proceeds to the 
purchase of new machinery. 


There is water-works agitation at Saltsburg, Pa. ; 
Butte City, Mont.; Abington, Pa.; Roanoke, Va. ; 
Myerstown, Pa.; Atlanta, Ga.; Rogers Park, Ill. ; 
Helena, Ark. ; Jenkinton, Pa. 


The Lloyd Foundry and Machine Works, of Kansas 
City, are increasing their capacity by putting ina 
new steam forge and 1,200 pound steam hammer, 
and also nut and bolt machinery in a new addition 
adjoining their present shops. 


The shoe factory at Bucksport, Me., has been 
closed for some time, and the business men of the 
place are trying to find some enterprising parties to 
start it up. The factory will be given rent free, the 
taxes remitted by the town, and other advantages. 


The Kentucky Bobbin Company, with an author 
ized capital of about $50,000 has been organized in 
Louisville, to manufacture bobbins and spools for 
cotton mills. 
only one of that 


woolen and The factory will be the 


nature south of the Alleghany 





mountains, 


All the wood used in the making of 








With my System, Exhaust Steam Heating costs | bobbins and spools is to be obtained in Kentucky. 
The works will be in operation about March 1 


The Pole Road Locomotive Company has been 


chartered, to manufacture pole road locomotives at 


Richmond, Va., with R. A. Lancaster, of New York, 
president; William H. Lucke, secretary and 
treasurer, and J. A. Yancey, general manager. The 


as 


capital stock is not to be less than $150,000 nor more 
| than $500,000. 


The Elizabethport (N. J.) Cordage Works is about 
to be extended to First street, and much enlarged. 
The works, when enlarged, will be the biggest of the 
kind in the world, and will employ 1,200 operatives. 
A large factory, for the manufacture of bags in 
which to wrap up the twine and rope made by the 
firm, will be a new feature. The works now employ 
600 hands. 


A new artificial ice company has been formed in 
Union County, N. J.,. with a capital of $100,000 
Sheriff Glasby, of Union, is the president of the com 
pany, and the plant will be situated at Elizabeth. 
Eight thousand dollars has been paid for a tract of 
land 470x200 feet on East Grend street, on whieh 
large buildings will be erected, the work to begin 
immediately. 


The Pratt 
Forging and 


& Whitney (Machinists’ 
Finishing Machinery for Sewing Ma- 
chine and Gun Manufacture, and Special Purposes), 
Hartford, Conn., write us: The number of men 
employed and the amount of business done by the 
Company in 1888 were about 15 per cent. less than 
in 1887. 


Co. Tools. 


The storehouse, finished early in the year, 
has been fitted up with an elevator, overhead tram- 
ways, trolleys, and a portion of two floors utilized 
fora pattern shop and the heavy work upon the 
Hotchkiss rapid firing gun. Two Beach water leg 
boilers of 60 horse-power each, and a Straight Line 
engine have been added to the plant. 
outlook for 1889 is very encouraging. 


The business 


J. Wyke & Co. (Machinists’ Tools, Fine Graduat 
ing a Specialty), Eas; Boston, Mass., write us: Our 


business of the past year has been as we predicted 
at the beginning of the year. 
creased considerably, 


Our business has in 
and we are now. behind 
We have put in new engine and boiler, one 
16-inch engine lathe, and several other tools that are 
required on our work. We find that our 
improved tools, which we have had on the market 
about six years, are now being imitated by at least 
one of the most celebrated tool manufacturers of 
the country. us to reduce 
prices a little, but, although this (imitating business) 
speaks well for our tools, if 
the imitating, have every confidence 
coming year, 1889, and believe that our 
will go on increasing. 


orders. 


some of 


This has constrained 


not for those who do 
the 


business 


we in 


The Westcott Chuck Company (Westcott’s Lathe 
and Drill Chucks), N. Y. write The 
business year just closed hes proved beyond 
The growing de 
mand for our deservedly pepuler chucks in all 
their variety has taxed to the utmost our capacity 
to fill orders, the works being in full operation at 
night for two-thirds of the year. 1889 finds the 
manufacturing capacity doubled, and this, with the 
aid of improved machinery and skilled labor, will 
enable us, we hope, to satisfy the heaviest demands 
promptly. Orders from our own and foreign coun- 
tries are rapidly increasing, and the field widening. 
It is our intention to make good our claim to the 
production of the best lathe and drill chucks ever 
put on the market. The outlook for present year is 
extremely encouraging. 
the labor market. 


Oneida, us: 
1888 


our most sanguine anticipations 


No changes to be noted in 
Wages steady. 


From present indications it would seem that the 
Standard Oil Company will utilize a portion of 
Breaker Island [Troy, No Y.), for the erection of a 
pipe foundry in connection with the blast furnaces 
now in operation on the island. To-morrow the 
blast furnace now being will Commence to 
turn out mill or foundry iron instead of Bessemer 
steel pig, as heretofore, and this fact is regarded us 
significant, that it is an experiment for the purpose 


used 


of ascertaining the utility of the furnaces in that 
direction. Nothing but Bessemer pig iron has here 
tofore been turned out. The company hes 30.000 
tons of the litter material on hind, and it is stated 
by Vice-pr sident Kemp thot steel rail orders are 
very slow in coming in at present. Both furnaces, 
Nos. two and three, are being re-lined at present and 
only number one is working. The establishment of 


the 
beneficial to this section of 
Budget 

The Heisler Electric Light ¢ Lonis, Mo.] have 
been awarded the contract for lighting the American 
department of the Exhibition. The whole 
plant required fcr this purpc se will be completed and 
tested before shipping, at the St. L¢ 


a pipe foundry neir furnaces would 


the ¢ 


be very 
untry Northern 
St 


ope 
Paris 


uis Hluminating 
Company's station, where our local technical so 
cieties will be invited to witness its achievements. 
It will consist of a dynamo of 1,000 incandescent 
light capacity, showing the utility of a 2 independ- 
ent circuit system, each room or locality wired from 
both Lamps will be exhibited from 10 uy 
to 300 candle power; the automatic regulation will 


circuits. 


be so arranged as to indicate the reduction of power 
when lights are turned off; 10 miles of circuit wire 
No. 8 will be inserted, so as to indicate the practi 
eability of carrying the current to any desired dis 
tance; registering current meter will be included in 
the exhibit ; 
will be 


twenty-four clusters of incandescents 
suspended from. the of various 
candle-power, posts being provided with side brack 
ets, such used for indoor; but in addition, 50 
street lamp brackets will be fastened to posts, to in 


ceiling, 


as 





dicate a system of street lighting as used in a great 
number of our American cities,—Age of Steel, 
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Machinists’ Supplies and Iron. 


New York, Jan. 19, 1889 


Iron—American Pig.—The competition of Southern 
brands has been quite distinctly felt, and as con 
sumers seem reluctant to contract for more crude 
iron than is actually needed for immediate use, the 
condition of the market has been unsatisfactory, 
and there are some indications of new quotations to 
meet the Southern competition. We quote Standard 





Lehigh and North River brands, No. 1 X Foundry, 
$18; No. 2. $17; Grey Forge, $16 
als al, 
*WANTED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning 
for the le ensuing week's issue. 





Ww anted—See ‘bottom of third column, page 11. 

Thorough mechanic desires employment ; exper 
mental or tools. Address L. X., AMERICAN MACHINIST. 

Wanted—By practical pattern maker and drafts 
man, position as foreman pattern maker. 8S. K., 
AMERICAN MACHINIST. 

Wanted by practical boiler 
foreman; over 20 years’ experience ; 
ces. B. M., AMERICAN MACHINIST. 

To Blacksmiths. Wanted—A locomotive frame 
maker to work by piece ; steady employment. Cor 
respondence invited. Blacksmith, Am. MACHINIST. 

Wanted—First-class hand on No. 11 Jones & Lam- 
son screw and stud machine: state experience, age 
and wages expected. Box 60, AMERICAN MACHINIST 

Wanted—A good mechanic and business manager, 
to take $5,000 to $10,000 interest in a good Iron 
Works in California, doing well; all young and prac 
tical men connected. . B. C., Oakland, Cal. 

Situation wanted by blacksmith, 30; been foreman 
in this country and Scotland ; experience in light and 
heavy engine work, and can get work out fast with 
steam and drop hammers. J. H. G., AM. MACHINIST. 

Wanted—A few good bench hands to work on 
wood-working machinery ; must have experience in 
the line, and none but first-class vise hands need ap- 
ply Address The Indiana Machine Works, Fort 
Wayne, Ind . 

A first-class draftsman and mechanical engineer 
wants position with some responsibility and pros 
pects for advancement ; graduate of polytechnicum 
abroad ; 8 years’ exp. in water-power and pumping 


pe sition 
referen 


as 


maker, 
have 


mach., locomotives, steam eng. compound and triple 
exp.; energetic and accurate ; best references. Ad 
dress R., 30, AMERICAN MACHINIST. 


Wanted, Foreman—A young man well up in modern 
machine shop practice and used to handle men can 
find position as foreman in small department of es 
tablished business where there is chance for advance 
ment ; ambitious party familiar with interchangeable 
work will find this a desirable opening. State pre 
vious experience, age, and wages expected. Box 61, 
AMERICAN MACHINIST 








+ MISCELLANEOUS WANTS -+ 


Advertisements will be inserted under this head a’ 
85 cents ner line, each insertion, 


Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, O. 
Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland, O, 
Light and fine machinery to order; Foot) L mm, 
Catalogue for stamp. E. O. Chase, New: irk, N. 
August C. Christensen, 24 State st., N. Y., pe 


ing engineer for hydr. and pumping machinery, ete. 

Punches, Dies and special machinery built to order. 
Cc. F. Langston & Co., 70 N. 4th St., Phila., Pa. 

Correspondence solicited with parties having ma 
chine or foundry specialties to build. Honesdale 
Iron Works, Honesdale, Pa. 

Wanted—Single stand steam hammer, new or 
second-hand, 400 to 600 pounds. Give maker’s name 
and price. P. O. Box 324, Chicago, [11 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Wanted.—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets’ 
Cincinnati, O. 

Experienced steam engineer desires correspond 
ence with parties wishing to increase their business 
or to engage in the manufacture of something new 
Address * Reliable,’ AMERICAN MACHINIST 

Business Opportunity—To a live business man 
with small capital; to the right party an interest in 
and charge of the financial and si ale s department of 
a well-established plant for mfg. high class steam 
engines, saw mills, or electrical machinery ; location 
and shipping facilities unsurpassed in Eastern Ohio 
Address F., care AMERICAN MACHINIST 





é \ LOUGH’S PATENT 
UN DUPLEX CUTTER 
{ hy , For cutting the teeth of gears; one 
ft f) stitch i 
\ I | ; PO ss 4 descriptive circular 
if R. M. CLOUGH, 


MERIDEN, CONN. 


TANITE FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS ant MACHINE SHOPS 
CRINDING MACHINES 


For Circulars address 
THE TANITE COMPANY, STROUDSBURG, C0., PA, 


Or A, ROGERS, 19 John St, 





AMERICAN 
PRADLEY’S UPRIGHT 


CUSHRIONED 


HELVE 
HAMMER 


,, Com binesthebestele- 
mets essential in a 
», first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hamme r in the 
world 


BRADLEY’ HEATING 
> Gir: FORGES, 


With a manufactur 
ing experience of over 
half a century, we 
mare) recommend these 
- machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
i} coal or coke. Indigs. 
> pensableinall shopst 
keep Bradley’s Cushioned Ham. 

A mers and men fully @mploved 
Stand reduces cost of production. 











Pat. Aug. 30, 1887. 


BRADLEY&CO.| 
SYRACUSE, N. Y. 


98 Sudbury St., Boston, Mass. 
63 Murray St., New York, 


THE HUSSEY RE-HEATER 
and STEAM PLANT IMPROVEMENT CO, 


A. S. HATCH, President, 
Ss. D. —* Gen’! Man’g’ an 





15 Cortlandt 
Street, 
NEW YORK 





Engineering, Steamfitting, and Design-= 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 


Heat, 
CORLISS 


FOR SALE, encines. 


The Fishkill Landing Machine © 9 
located at Fishkill, on the Hudson, N, Y. 
offer to manufacturers and others de siring a we 7 
built, economical and dur: ible engine, their improved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers ‘and persons using them, 
Address as above. 


Dideorort Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 








CONN. 





y | 
= i ll 
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" fi 





i? Qy [tut : - 
37 & 51 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, N. Y. 








ypweer and hydraulic 
hydraulic traveling 
xperience 


jib cranes, 


Designer of hand, steam, iF 
cranes, 


square shaft, rope, hand anc 
20 years best English ¢ 
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MACHINERY | 


ea 
PUMPING 











93 Liberty St., | 113 Foderal 6t., i 


NEW YoRe. | BOSTON. 


For Send 

‘aed nee ~ CATALOGUE. 
Class 

of Work Kllust Ra 














amursinberhelnsdaalll 


1889 


JANuARY 24, 











THE DEANE STEAM PUMP O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FF oR CATALOGUE. 





ENGIN E 


LATHES. 





THE HENDEY {(8-INCH ENCINE LATHE 


Combines modern design with superior workwanship at a moderate price. 


charge for Compound Rest, 
6, 8, 10, 12, 14and 16 feet. 
Send for Catalogue and Prices. 


THE HENDEY 


Have other sizes 


No extra 
Hollow Spindle or Power Cross Feed. Length of beds, 
of Lathes; also, Shapers, Planers, &e. 


MACHINE CoO., 


‘TORRINGTON, CONN. 





IT PAYS TO USE THE BEST, 


That is why CRESCENT EXTRA STEEL is found in so many well managed shops 


where results are closely watched. 


For general machine shop tools and dies it is the most satisfactory steel you can get anywhere 


MILLER, 


CHICAGO, ILLS. 


METCALF & PARKIN, 
PITTSBURGH, PA. 


NEW YORK, N. Y. 





Machinists’ 


Saws 
on trial 





Drill Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 
167 West Second Street, 


Tools and Supplies. Lathes 





CINCINNATI, 0.2 


OUR SPECIALTIES, 8, 12, {4 and 18 inch Lathes. 





in 2, 234, 


) INCOMPARABLE FOR STRENCTH, 


Has improved Taper, Pipe and other attachments. 


Sold by the Trade. 


ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 
DURABILITY 
FIRM HOLD AND QUICK WORK. 

Made 
314, 414, 546, and 614 inch width of jaw. 

Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 





FITCHBURG MACHINE WORKS 
Mannfactarersof METAL-WORKING MACHINES. 





OFFICE AND WORKS, 
13 to 21 MAIN STREET, Fitchburg, Mass. 


Send for Catalogue (E.-) 








eer Try a TPT PTT 0 a 
x 3 JoorrwateicuronD syracuseny 3 


dy titititititi titel tL 
- MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
CO"TrFiN & LEIGHTON, SYRACUSE, 





N. Y 





IRWVIN VEEDER, 
Expert and Solicitor of Patents. 
IX years’ practical experience in shops after receiving a 
technical education and before ente ring the practice. 


Rooms 309-11, 225 Dearborn Street, Chicago. 
J. H, RAYMOND, OF COUNSEL. 


L 





) Screw Cut- 
Foot LU at! 1e 


ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc 





LATHE 





Scroll Saws, atalogue 











Circular 
Saws, Lathes of all our 
Mortisers Machinery. 





JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS. 


Machinery Designers. 
Standard Drawings Made. 
Biue-Printing a Specialty. 
CAN SAVE YOU MONEY, 
WRITE TO US. 





WE 


We never sleep. 


Iron Foundry of 1. Shriver & Go., 








Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
THE CELEBRATED 


HEALD & SISCO 


CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 
22 Cortlandt St., New York. 


In 















Writ- 





ing Men- 





tion this 







Paper. 















BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS. 














JaNnvARY 24, 1889 


AMERICAN 








NICHOLSON FILE COMPANY,| 


PROVIDENCE, R. I. 


Files and Rasps. 


In magnitude, variety and excellence of pro: 
duct, this company has no equal in this, 
or any other country. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 











~E 


4 ALL KINDS. LUBRICATORS FOR SIN- 

a GLE OR DOUBLE CONNECTION. 

q PRICE LIST. 

= NOK terns 1 | 2 3 

" Price....... $10.00 | $12.00 | $15.00 
C “apacity . + pt. $ pt. + pt. 








“NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS 
Formerly HUSSEY, HOWE & CO., Limited. 


HOWE, BROWN & CO, Limited, ---=msssrone so 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston. |27 Oliver St. New York, 12 Cliff St. Chicago, |71! La Salle St. 














ESTABLISHED i859. 


















Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


CLEVELAND TWIST DRILL CO. 


JUST PUBLISHED. OUR 
MODERN NEW 


HELIOGRAPHIC PROCESSES :\chas & sirimariec eeriirot wen 


Cents in stamps (for postage.) 
A Manual of Instruction in the Art 


Chas. A. Strelincer & Co., ive” Detroit, Mich. 
of Reproducing Drawings, Engrav- 


ings, Manuscripts, ete., by the 
ACTION OF LIGHT: for the use 
of Engineers, Architects, Draftsmen, 
Artists, and Scientists. 
With 32 Illustrations on Wood and 
10 Specimen Heliograms. 
By ERNST LIETZE, 


Mechanical Engineer. 
One Volume, Royal Octavo. Price $3. 


D, Van Nostrand Company, Publishers 
23 Murray and 27 Warren Sts.,, 
NEW YORK. 








AND 
PEDESTAL ON 
WHICH TO 
MOUNT 
ANY OF OUR 
SMALLER 

4 GRINDING MA- 
CHINESIN 


GRINDING 
MACHINE, 
FOR 
LIGHT WORK, 
TOOL GRIND=- 
ING, ETC. 
TAKES EMERY 
OR CORUNDUM 





"lO, MAN “YS WYOP ge “SseWy ‘wo}sog “yg AajMeH Op Bg 












CATALOGUE OF TOOLS): 





MACHINIST 
‘REDUCED — oF LECOUNT’S STRAIGHT TAIL DOG. 





3 No. INCH, PRICE, No, INCH. PRICE 
“ ae ere §4....$0.60 10....244.... $1.85 
Se eee 40° 70 11 . W6.:.. 1.6 
— PE -70 | oe eee 
Ags 4 1% .80 13 344.... 1.80 
S53 5... .14 OO h...2.... 82 
TAR 6 134 95 15 46 2.78 
a PO 1l6 0 16....5 1.3. 205 
Ss & 134 1.10 i 7 4.00 
-— 8 120 5 00 
a 1 Set to 2in. 7.80 Full Set . 81.10 


- W. LeCOUNT, South Norwalk. Conn. 


DEAN B OS.ST M-PUM 









Sy 


DUPL EX PUMP 
SEND FOR CATALOGUE 
AND PRICES. 


BOILER FEEDER 


PUMPING MACHINERY 
FOR ALL PURPOSES. 


FIRE PUMP / 


DLLME TRO 
= DUPLEX STEAM PUMPS. 


Send for New Catalogue. 


HALL STEAM PUMP C0., 
91 Liberty St., New York. 
































Boiler and 


Pump Combined Fire Pump. 




















anc onemmeetean, 
THE VOLKER’ & FELTHOUSEN MFG. CO. ws 
Sa MANUFACTURERS. OF Factory 
’ BUFFALO'DUPLEX STEAM PUMPS. Prices 
PRCA RO SAUNA TANI Lots mums DE by 
Henry 1 Snell, Phindeiphin; Thee: Sr Bell a Oe Releee eee 


Kendall & Co., Toledo ; The George Maly oe Cleveland, 
Goulds & Austin, Chicago ; Kenned Pierce. Machinery Co. 
Denver, Col; Sheriff & Ashworth, tte 
Manistee, Mich.; Jas. Je nks, Sere, Wickes na W 

Adolph Leitelt, Geand Re vids; F. Osborne & Co. St. Paul inn.; 
Run le, Spence & Co, nl Ad Joshua Hens ‘y Machine ‘Works, 
San Francisco Flynn & Emrich, Baltimore; Forbes, Liddell & Co., 
WA Montgomery, Ala ; Bailey & Le bby, Charleston, S.C. :Pond En 
i) ne Co., St. Louis and Kansas City ; O. B. Goodwin, Norfol 
i ‘olumbus Supply Co., Columbus, O.; C, 8. Leeds & Co., iancaets: 
MLM hd Te b. Coleman, New Orleans. 


ISTHE FSest Inj ecto 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids 
Boiler Washer and 
Uses Warm Water spat it pe 
and facilitating the Raisir yPSteam 
RUE M’EF’G Co., PHIL A. ap 
CATALOGUES FREE. 















TAPS, DIES, 


REAMERS, 


E’rec. 





IRN TENS AND CREEN RIVER —, PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Up nd Other Labor-Saving Tools, Send for Price List, 


WILEY & ‘RUSSELL MEG. co., GREENF IELD, MASS. 


GUILD & GARRISON, :-"=: 


Suliders 4 id Steam Pumps, Vacuum Pumps, Vacuum a Filter-press Pumps, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 





Kent Ave. and | 

















| ABSENCE OF 
WHEEL TO 12 | 3ENCH ORDI- ‘ ' f su 
P.H.&F.M.ROOTS, | 220 ct BB ret oe 6S | UT MENTY YEARS WITHTHE INDICATOR. PARK MEG. GO. 
Connersville, Indiana, PP asc Pe rg ae oe Goa’ bed : : MANUFACTURERS OF 
MANUFACTURERS OF 7s SEBOR, P.ace, New York. 7 ae 34 
PORTABLE FORGES, TUYERE IRONS, ETC. OUR SPECIALTY IS 
PLANER VISES AND MEASURING MACHINES 3 Beach 
yet THE GILKERSON MACHINE WORKS rs 
= HOMER, N. Y¥. e Street, 
o ——— Fr TO * Boston, 
: : CIVIL, MECHANICAL & MINING ENGINEERS, ins 
: ARCHITECTS, BUILDERS, MANUFACTURERS, &c., &c. : 
ROOTS’ NEW ACME HAND- -BLOWERS. Our COMPLETE CATALOGUE of SCLENTIFIC ‘ Db TRI S 
Slow-speeded, Force -blast. Durable, anna orill Ts want ian hearer Bons ia The Pa rk I njector, 
Compact and Cheap. JOHN WILEY & SONS, Astor Place, EJECTORS ano JET APPARATUS. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
8, S, TOWNSEND, Gen. Agt.) 22 CORTLANDT ST., 
COOKE & 00,, Selling Agts, f 


In Writing, Please Mention This Paper. | 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND ) PUNCH. 


BEAUDRY & C0. 


(Formerly of Beat 
drvy’s Upright Stored 
Hammer, 


Scle Manufacturers. 
Also manufacturers of 
HARD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG 
70 KILBY ST., 
Boston, Mass 


NEW YORK, 








GERMANTOWN JUNCTION. 
PHILADELPHIA 


- QUPLEX PUMPS cvcav service © 








Oo mz-0Oz2m ees D> ‘ANVdWOO ANOLS ene 








NEW YORK. | 





HENRY CAREY BAIRD & CO., | 


| WORTHINGTON 
~ Independent Condenser 


i Economical Addition to Steam 
Engines 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 


Industrial Publishers, Booksellers and Importers, 
S810 Walnut st., Philadeiphia. 


br Our Ne kB Teevised Os 
tific Books, 80 p , Sv 

Circulars, the whole CON 
to the 
part 


ering every une Selene ipp 
» Arts, sent free and fr ‘ t t I 
of the world who will! furnish 





BEST PLANE IN THE WORLD, 
The Gage Tool Co.'s Self-Setting Plane. 


Gaye Tool Co,, Vinelai Vv. J 
The planes received ©, K Have tried them thoroughly 
D it think 





pei ek! without Byes iy 4 ‘i ore ne and PUMPING ENGINES 
ing it in any manner. This was done in the 4 “=?! HENRY R WORTHINGTON 
let the Lal vant ge ary ee and Twilln rane . NEW YORK 
80, H, GLOVES, SODIrAsVOF Ane SUlCOr, BOSTON PHILADELPHIA 
ASK DEALERS FOR THEM. CHICAGO ST LOUIS SAN FRANGISCO 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands o 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


‘STEAM’ Me Lowe Boleg 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 














SIMONDS ROLLING MACHINE CO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


= STEEL BALLS 


. For Anti-Friction Bearings, of 
v Best Cast Steel, Hardened, 


Over fifty years’ competition has proven 
this system of boiler to be the best in ever 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 





3-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled, 

SAMPLES AND PRICES ON APPLICATION, 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 














fellelellelal es («| «| a we se ee eel 








FOR 


firoutar. 





5k: 
® w. 2. THOMPSON 


oe oui, Mian 
Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 
Manufactured and Sold by 
FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 








thn 
var 


“st 


a 


t 
me 
t . 
st 


Ide Auto. Engines. Portable and Traction 
Engines. Steam Road Rollers. Boilers of all 
descriptions. 

New York Office, FLEMING & KIMBALL, 17 Dey St. 


New England Office, Joun Post, Jr. & Co., 70 
Kilby St., Boston. 


malpmnere Office, THoMas K. CAREY & BRO., 35 
Light St., Baltimore. 


THE IMPROVED 


a FEEDER. 


With McAVITY’S Patent Improvement. 


PATENTED APRIL 65th, 1886. 


Automatic and positive in its action by moving a simple handie 
or lever. No regulation of water or steam. Works at any pressure. 
Lifts as well asa pump. Noopen overflow. A boy can start and 
stop it as well as an engineer. Simple and effective. Suitable for 
all kinds of boilers. 

To start the Boiler Feeder.—\st Raise the handle or lever to open 
overflow. 2nd. Open globe valve in steam pipe to give it steam. 

8rd. When water flows through overflow, ¢ lose the over- 
fe} 9 TOMI HOW by pressing down the le ver, and the Boiler Feeder 
9 is at work. Ask your dealer for it. 


FOR SALE BY 
John, N. B.; Rice, Lewis & Sons, Toronto, Ont. ; 
S. Fisher, Montreal, Que.; W. L. Leonard & Co., 


The HOPPED Lire-Dteam Peed~Water Purser, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD, OHIO. 
DROP . 


BW FORGINGS. 


—_$0-—_—_ 


WYMAN & GORDON, 


Worcester, Mass. 


















warTse 





McKelvey & 


T. McAv ity & Sons, St. c 
Vancouver. 


Birch. Kingston, Ont. ; 














SEND FOR PRICEs., 


BAILEY S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise pre- 
vent it from melting. Cap is readily remov able, permitting free inspec + ong 
Highly recommended by the chief Boiler Insurance Companies of Great 
Britain, over 150,000 being sold in Europe since first introduced, with in- 57 
creasing sales. Also by the U. 8. Board of Supervising Inspectors of Vessels | 
at W ashington ; by P rof. R. H. Thurston, and many other eminent expert en- *y 
gineers, also railway master mechanics, as superior to any now in use, and ; 
filling all requirements. 
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WOSTCOTT CHDCK tO, 


rormry Cid Seam Engine & Foundry "s, 


Manufacturers of all kinds of 


LATHE _AxXvD DRILL 


Under Westcott’s Patent. 


OVGIDA, Wy. 





CHUCKS, | 


Send for Catalogue. 





Capacity Little Giant Improved. 


No. . Sear 
0 
ah Teer 
ya As 
ae. ee 


—_—s to 74 inch. | 
> “ 


mo 
to 











Hydrostatic = 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, | 
FITTINGS, 








Vault Elevators, &o., ke. 
WATSON & STILLMAN, 


204-21 ° E. 43d St., New York. 


CHUCKS 


WRITE US FOR PRICES. 


THE HOGESON & PETTIS MFC. CO. 


Est. 1849. NEW HAVEN, CONN. 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories in the U.S. I+ 
is warranted durable and true. Ask for it at your 
dealer’s. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 























Pencils, Graphite Car Grease,Graphite Perfect Lubri. 


cator, Belt Grease, Crucibles, wtnahage Facing, 


Smoke-Stack Paint, etc. 

Send for Illustrated Catalogue containing 
concerning Graphite and its uses than is 1 
in any language. 


more information 
a print elsewhere 





THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 











Light Drill Presses, 
Special Machinery. 

SEND FOR CATALOGUE. 
_"0 3 
2 a 
| NEW > 4 Bn" 
“ SMS —- 22 
° PUNCHES. (ea 
xn mo om 
$ g ay 
= Gp & 





TRADE MARK, 


THE HORTON fest LATHE CHUCK 






Rannfant ad by 
THE E. HORTON & SON CO., 
Windsor Locks, Tonn., U.S.A. 


Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








EMERY AND CORUNDUM WHEELS. | 


Emery Wheel Machinery and Flint Paper. 





Write for Circular. 






All goods manufactured by us are guaranteed to give satis- 
faction, Give them a trial on their Soxite. e 


Springield Glue and Emery Wheel C0., springfield, Mass. 


GAGE MACHINE WORKS, 


Waterford, N. Y. 


Manuf'r’: s of 


FOX, TURRET 














. = nT 


: | SpeedLathes 
“2 Brass Finishers 
TOOLS. 





, UNIVERSAL RADIAL” 


RADIAL DRILLING MACHINES 


===. THREE DESIGNS, SIX SIZES: 
“EMBODY ALL DESIRABLE- FEATURES 


| = pricks$4502°% UPWARD 
' oRt5° UNIVERSAL RADIAL DF DRILL C0 


NCINNAT 


- 
= 


} 











HARLES MURRAY=< 
6S 


ANN’ ST. # NEw YorxE: 





Write for Prices to 


TRUMP 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


8 sizes: 44”, 14” and $4”. 


BROS. MACHINE Co., 


WILMINGTON, PELAWARE, 





FRICTION 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 





JAS. HUNTER & SON, 
North Adams, Mass. 





in all directions, 
Smaller size 





GEO. VAN WAGENEN, Sole American Licensee anc Manufacturer. 


te" Llustrated Pamphlets on Application. 233 West Street, New York City. 





PEDRICK & AYER, 





HEAVY UNIVERSAL MILLING MACHINE. 


For variety and range of work this Machine has no equal, 
and for workmanship it has no superior, 

All adjustments have Micrometer dials, Automatic feeds 
Size of Main Journal, 3);"x6". 
built, 


1025 Hamilton Street, Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, asus | 


forse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 











PAT'D JUNE 14 1887 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. Manufactured by 
CAMPBELL PRINTING PRESS AND MFC. 


co. 
160 WILLIAM ST., NEW YORK. 


$25 DEARBORN ST., CHICAGO. 
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» BERG: 
* b=] 

Osha: 

Reo a* 

@ as 
> a : 
] x EX Hand inthes, Foot Lathes, Upright Drills, 


and Millin; 


Machines. A MANN 
& MOORE, 111 crane Hat Yorn 


G, M 
IBERTY STREET, New York : tt 








— OF — 
IRON, = 
BRASS and P. BLAISDELL & CO. 
COPPER Sennen ae 


Machinists’ Tools, 


WORCESTER, MASS, 


SOLDERIN 


Steel 
may be done without R U ST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON, MASS. 


PIPE. 
zz ALL STYLES, 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


= COMPLETE STEAM PUMP © ’ 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
OF YOUR 
DEALER 








Iron and 








OR WRITE 


BO Oho oh ©) a -1 1168 oe 
Van DuUZEN'S PaTENT 


W/NN | DU 4 aN io ao 


SOLE MAKERS 
INCINNATI, 








American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





New aia ‘Manfg Co. 


NEW HAVEN, CONN. 


RON-WORKING MACHINERY. 
McMAHON & COMPANY, 


MANUFACTURERS OF 


Crescent Gauge. JAS. A. TAYLOR & CO. 


PATENT PERFORATED 


PLANER BELTING. 















PREVENTS AiR CusHIons. Guaranteed for work on 
Srpe Currers and the CYLINDERS Of Pl.ANERS. 


CHAS. A. SCHIEREN & CO., (Manuf’rs.) 


45-51 FERRY ST., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL ST., BOSTON. 
226 NORTH THIRD ST., PHILA. 





Machinists Tools, 


Patent Fiction Pulleys, 


Water St., Corner Ledge, 
WORCESTER, 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mas 
Office, 17 Dey Street, New York. 
} Our Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 
Chicago Office, 41 South Canal St., Chicago, Ill. 
W. C. YOUNG & CO., “Marci oP 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


L. W. Pond Machine Co. 


Manafaotarers of and 


lron Working eevee. 


Improved Iron 
Planers a_ spe- 
cialty. Feed, + ees. 
ented Feb. 

Belt Shifter, pat- 
ented Nov. 2, 1886, 


y " TI Ss Bh \ 140 Union St., 
“EEL WIRE ¢ Of ERY DEF fh Spp Wess ; Worcester, | 





MASS, 
































D, SMONDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. WV. 


SASS 
Se Aree FURNACES xc. 


"EXHAU STERS, 
HEATERS & VENTILATING WHEELS. 


swe 
EE, BLo WERS< 


NTU \ ao ea 
FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


THE AERATED FUEL COMPANY, 
J.H. BULLARD, GENERAL MANAGER. SPRINGFIELD, MASS. 


REPRESENTED BY 
W. S. COLLINS, 171 B’way, N. Y. (Suite 24). HARRIS & COWDERY, Ashtabula, Ohio. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 1. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, Ill., and St. Louis, Mo. 
CHILION JONES, Gananoque, Canada. DUNKIRK ENGINEERING C®., Dunkirk, N.Y. 
BRADLEY & COMPANY, Syracuse, N. Y. J. M. DAVIDSON, Columbus, Ohio. ta: 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. Brose Melting Furnace. 


MACHINE TOOLS ON HAND. 








Wiz SW FHF 


UFFALO |BUFraLo FORGE co. ay yo 
BUFFALO, 





















P LES ANS dvd 











NEw. SECON D-HAND. 
Me PEM. ca sccesteneesaatvarens 24'’x 24'"x 5 Feet. ; P lane r, 30''x30’'x 6 Feet. .... Whitcomb. 
1 ce) Ghee Wee PESee tes eee SGa tes Mixes 6 OS 36" wide x 30” x 8 Feet... Putnam 
2 oe } * Engine Lathe, 23’’x12 Feet New Haven 
1 = ee 1 No. 1 Universal Radial Drill.. Universal Radial 
1 = - Drill Co. 
1 Bi Fak ow wane isin caerea walse mens ¥ 1 Cutting-off Machine. Cuts up to and including 
1 ROU rece a 216" ise ae .. Betts. 
2 Engine Lathes .. : ji os * All the above tools are in rood order, are all comp'ete. 
4 a ry ‘ Have been replaced by larger tools of our make Will be 
9 “ “ 17x10 sold ata bargain. Have alsoa second-hand t dU) Morse Yower 
~ ae e.. ae oes . (x ( ae Corliss Kagine, Wm, A, Uarris giake; with a battery of two 
Re FS _ PY Sissancasesaa ese sereae 20° x10 boilers. Allin good order. Will be sold che ap. 


477, 479, 481 SYCAMORE ST.,, 


THE 6. A, GRAY C0,, icine, Gabe. 
IF YOU ARE PATENTS SEND FOR PAMPHLET No 
2, FOR MECHANICS & 


INTERESTED IN INVENTORS 
J. B. CHAMBERLAIN, SOLICITOR oF PATENTS. 500 51 ST. WASHINGTON, D.C. 














Teen, wa pie in Shops 

wee Mechanica’. Pn Me ie — WANTED TOOL AGENTS South 
~ fm Marine. SUrUuCtOrS | 176 1D. _ Q Jest of Penn: > Ost. 
. a $ se Architects. plete pocket = ty Outfit, preiessndaie 
Te Minine Builders book All CR MES 
weresy Mi i Mechanics sen otionl! aati: . Bb, JAMES, 98 Lake St., Chicago. 
—a—eee Hydraulic. Site * Li (Successor to'E. H. RaNDALL & Co.) 
Mae Heating Assayers. lems solved at 
hos er pel Chemists. sight. Mailed 

i a) Military. Scientists, on receipt of C by i Ni t. he 

= any students. 75 cents. 


Mv." Keducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or information, address 
the manufacturer, 


R. 0, SMITH, No. 1 Broadway, N. Y. 


SEND FOR CATALOGUE. 


Ck ASTER MACHINE SCREW CO. 


AAAAAAAAAA AA AAAA 




















Is ORCESTER. MASS.) 8. W. GOODYEAR, Waterbury, Ct. 
PECKS PT DROP PRESS. 





Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


MACHINE TOOLS. 


pecial or General, any sige, for the manufacture of 
Ordnance Locomotive, arine and Stationery Engines 
Ships’ Boilers, &., supplied to mary leading F the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England 


a SHAPING M AGHINES 


_BEECHE & PECK, CONN. 











DRILLING MACHINES. 


ALL STYLES WITH 





For cuts and prices address, 


BICKFORD DRILL 60., 


Front & Pike Sts., Cincinnati, O. 


AX BEVEL GEARS, 


Cut Theoretically Correct. 


« For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 
440 N. 12th 8t., Philadelphia, Pa. 


WILLIAM BARKER & (CO., 





FOR HAND AND POWER, 
6’, 8” and 10” Stroke. 


Adaptes to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ule ww RAL it ial 
ital Trsatasalatstutalanatslatata 


L. s. STARRETT, 


Manufacturer of 


4 FINE TOOLS, 
































Manufacturers of 


: Ais 5- Iron and Brass 
Working 


MACHINERY 


























ATHOL, MASS. Send for 
eens _ sniialinait dealt 140 & 142 B. Sixth St., 
SEND FOR FULL LIST. : prices. A ' INI ATI 
Fa lutududubnba uty tululustis (ult nn Lull wuluilu sdushubtluifautul hu! nl tu ilu C NC NNA I, 0. 








IF YOU FAIL 


To Regulate your Steam Pressure with all other devices, write for 
Description and Prices of our Reducing Valves, etc. 


MASON REGULATOR CoO—,., 





BOSTON, MASS. 
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WILLIAM SELLERS & co., “Incorporated. 


PHILADELPHIA, PA, 


BUILDERS OF 


MACHINE TOOLS TOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Seif-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

NJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG AULSTATTER 


Double, Single, Angle-P2z, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, } 
Multiple, Belt and Steam- 
Driven 


os : Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue, * 


PUNCHING SHEARING MACHINERY’ 
Is BOILER MAKERS ROLLS. 3; 
? New Dory Manuradurine ©. , 
» cJane Suite rie Se Wifensin. | | 





Hamilton 


OHIO. 




















Oe 














From 1-4 TO 15,000 lbs. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 


Cros3-Heads, Rockers, Piston. Heads, ete., for Locomotives. 
STEEL CASTINGS of eve ry description. 
: Sena for Circulars and pric es to 
CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa. Office 407 Library St.. Philadelphia, Pa. 
TELANE & BODLEY CO 
e 

- 


HIGH PRESSURE, CONDENSING and 


COMPOUND 


CORLISS ENGINES 


a ae i  »® STEAM Loan 
THE LANE & BRODLEY CO., £857 Se Jowu. corner WATER ST 
[.b J. E. LONERGAN & CO. LACKAWANNA 

r gp 211 Race St., Phila. GREASE CUP 


Manufacturers of Will Save its Cost in Oil 


PATENT OILERS alone Several Times 


per Annum. 
SAVES ALSO IN LABOR, AND 
Cylinder Sight Feed 
Cups, Government fl 

















COST OF COTTON-WASTE. PRE- 
VENTS DRIPPING AND SPATTER- 


Regulation ING. 
! A POSITIVE FORCE FEED, with the 
= ts most PERFECT REGULATION end 
i, GREATEST CONVENIENCE in opera 
SAFETY VALVES / tion yet attained in any device forthe 
j PS lubrication of machinery. Works 
f I ti : >\ equally wellin eve ry posit position 
or £ocomotive tim 
Stationary and Ma ZY Larkay wanna Lubricating (0,, 


rine Boilers, also the 
“Reliable”? Steam 
Trap. 

1888 Catalugue 
free on application. 


Exhaust Tumbling Barrels 


Henderson Bros. 


MANUFACTURERS, 
WATERBURY, CT 


SEND FOR CIRCULAR. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


41 Coal Exchange, Scranton, Pa. 


ENERGY MFG. CO., 
1115 South 15th St., 
PHILA., PA. 


Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
ete. ‘Two sizes of Center 
Grinders, for small and large 
lathes. Will true up centers 
quicker than any other de- 
vice Send for descripvive 
cizonler of specialties. 

















@.,, 


JOHN S.LENG, 
4 FletcherSt NY. 


SMOOTH & 


</ 
INSIDE & OUT, I> 





BEMENT, MILES 


versie Bree: MP eim, PA. 


BUILDERS OF 


METAL-WORKING MACHIN 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDE 
MACHINE SHOPS, ROLLING MILI 


STEAM FORGES, SHIP YARDS, 


BOILER SHOPS, BRIDGE 
WORKS, ETC, 


& 60. 






E TOOLS, 


RS, 
iS, 











RICE AUTOMATIC cuT- OFF ENGINE. 


Self-Contained, Sensitive Governor. 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy, 


Gold Medal Cincinnatt Cincinnatt Exposition, 1884. 


THE JOHN T. NOYE MFG. C0., 


BUFFALO, N. Ye 










Manufacturers of 


Single & Double Autom 


AGME MACHINERY CO. 


CLEVELAND, OHIO, 


Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
— Send for Catalogues and Discounts. 


PFIRS? PREMIUM, CINCINNATI CATE AL ——=" 







46+ ACME ’* 


atic Boltcutters, 


PAT. DEC. 5, 1882, 
PAT. DEC, 4, 1883 
PAT. AUG. 25, 1886 





Surface Gaug 
Vitch and 





STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


" The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 


es, Bevel Protractors, “ae Gauges, Screw 
Center Gauges, Hardenec Steel Squares, 


Graduated Steel Squares, Spring ies 


Pliers, Straight Edges, &c., 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE UST OF FULL LINE. 








Stax DARD 


DUPLEX 











STEM ENGINES ' 


Upright and Horizontal, 
Stationary, 

Portable and Semi-Portable. 
8 to 16 Horse Power. 
Illustrated Pamphlet Free. Address 
JAMES LEFFEL & Co 
SPRINGFIELD, OHIO, 
or 110 Liberty St.. New Yoru 







Save Money by Using 
Nicholson’s Patent Expanding Lathe Mandress 


8 Mandrels take from 
1to7 





inches, 








PENN’A. 





THOMAS P SIMPSON. Washington, 
D.C. No atty’sfee until Patent ob 
tained. Write for Laventor's Guida 


PATENT 
WOOD-WORKING MACHINERY 





For Planing Mills, Furni 
ture, Chair and 'C abinet 
F: actories, Cabinet Works 
and General Wcood Work 


ing. Send Stamp tor illus 
trated Catalogue to 
Rollstone Machine Co, 
45 WATER ST., 
Fitchburg, Mass. 


SIMPSON’S CENTRIFUGAL SEPARATOR 
AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 

Also Keystone Feed-Wate? 
Heaters and Purifiers, HKey- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars, 


_, MEYSTONE ENGINE AND 


, MACHINE WORKS, 
FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St., N. Y. 

















THE 
am BROWNELL Improved Methods mean Increased Profits, 
ANTI-FRICTION INVESTIGATE THE MERITS OF THE _ 


MperTina\Earse 4 pen Side ron Planers. 


Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Serews, Mill 
Stones, Water Wheel and 
Propeller Shafts, 

Bearings of all sizes made to 


Satisfy yourself as to the very great advan- 
tages of these open side machines over the 
large, costly and cumbersome ( wo-post planers, 

And do not lose sight of the fact that they 
are acknowledged and guaranteed to be equal 
to the smaller sizes of Planers of the regular 


; i , 1, ome -e of sir class of . 
order, and patent rights for style, in the performance of their class of work. 


sale by Write for facts, figures and phototypes. 


DETRICK & HARVEY, wattimone:*n. 





G. L. BROWNELL, 


The RIGHARDS ® OIL ENGINE. 


Started in- 






— NO BOILER. 
NO STEAM. 


NO DANGER. 


Fuel, Crude 
Petroleum or 
Kerosene. 








WORCESTER, MASS. 


Correspondence Solicited 








Cheaper than 
all others 








With Saw tor Cutting Metals. Saves all the broken hack saw 
blades. In use over two years, in all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each. 
70c. per doz; 1 in. wide, Stubs, 35c. each. 


NOROTON MFG. WORKS, NOROTON, CONN. 


Free by mail. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


KORTING GAS 
ENGINE. 


l to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 
antee to every 
purchaser. 
OVER 125 IN USE 

IN N.Y. CITY. 


CATALOCUES on 
APPLICATION. 


~ KORTING 64S 
> INCINEGI, 


LIMITED. 











BINGHAMTON HYDRAULIC POWER CO. 
BINCHAMTON, N. Y., U, S. Ass 
SOLE re RR, 


429, 431 & 433 Greenwich Street, 


Cor. Laight Street, NEW YORK CITY. 
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NEW V_TANGYE “BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainé able Economy 
_ in Steam Consumption and superior regulation guar 
- anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 











SALES AGENTS W. LS ‘SIMPSON, t8 CORTLANDT STAKE, X.Y, ROBINGON & CARY, $4 Poul, Wane” 


KENSINGTON ENCINE WORKS, 


LIMITED, PHILADELPHIA. 


dle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 





BLESSING'S W ATER CIRCULATOR »° PURIFIER 











Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. « 


Automatically takes water from the boiler, 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines tbe well-known 
Albany Steam Trap with a F ilrer of novel 
construction, which has no rival in point of 
simplicity, facility for c leaning, and assurance 
against clo; ging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Co., aroasrr, x.. 











Russell & Co, 


MASSILLON, OBIO, 


BUILDERS OF 


AvUTomaTic ENGINES 
BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected, 


Szgnp ror CATALOGv t, 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & CO., 

33d & Walnut Streets, 
Philadelphia. Chicago. 

New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 

**Otto’’ Gas Engines. 
VERTICAL 

**Otto”’ Gas Engines. 
TWIN CYLINDER 

“Otto”? Gas Engines. 
» COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 
-— COMBINED 
“QTT)” GAS ENGINES AND DYNAMOS. 





Consume 25 to 
other Gas Engine doing the same work. 


7 Per Cent. Less Gon than ANY 


130 Washington Street, 





THE PORTER-HAMILTON, 





= 5 t - = — = 
The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 





MACHINERY ON HAND. 


16 in.x42 in, Pile aner, ridge port, 


new 
20 in. x5 ft. » Lincoln, cheap 
20 in. x5 ft. ms & WwW good, 
22 in. xh ft Hendey, new. 
22 in.xd ft. - Powell, 
24in.x6 ft. " Powell, 


30 in. x8ft. “each Atherton, Powell & H. & P. new, 
6-8-10-12-15 in. Crank Shapers. 

15x20 in. Friction Shapers. 

20-24-26 and 32 in. Geared Shapers. 


12 in. x5 1-2 ft. Engine Lathe, SS. M. & Co. new, 


12 in. x6 ft, foung, 

13 in.x6 ft, $4 Ames, sd 
14 in. x6 ft. sd Blaisdell sed 
14 in. x7 ft. - Bogart, bd 
14 in. x6 ft Gap Bed, S. M. & Co, “ 
15 in. x6 and 8 ft. -" Porter, es 
16in. x6 and8 ft aed Blaisdell, sed 
16-20 in. x6-8-10 & 12 ft, Bridgeport, a 
18 in. x8-10-12 ft. Different Makes, s 
20 in. x&-10-14ft. “ Different Makes, “ 
2U in, ony length Be a‘ Bridgeport, “s 
22 in. xl2 ft iles, heavy, good, 
23 in. x8-10-12 & 1412 Br dgeport, v% geod. 
28 in.xl4-16 & 18ft, ii ngine Lathes, T. & S. se 
20in. Drill Davis, “ 
20-23 25 28 ine h Drills Plsiedell, + 
20-25-28 32 inch ; “ 
5 ft. Arm Universal Radial Drill, es 
Cabinet Turret Lathe, Lodge, Davis & Co. “ 
No.5 Se rew Mac shine, Jones, Lamson & Co, “ss 
No.2-4 Brown & Shé arpe. * 


No. 2and 4 Stiles Punch Press, 


00€ 
Ames Index Milling Machine, pes 
vo. 2 Garvin Hand Mille ar, Al. 
pe 5 Breinard 7 Al, 
incoln Pattern, . ood order, 
No. land 3 Unive rsal Mille Tr, Brown & Sharpe, . new, 
No. 1-2and 5 Plain ‘ 3 
No. 1 Universal Grinder, + <n ™ 
No. 3 Surface Grinder, bad ° Al. 


Cold Rolled Shafting in Stock, Send 
for list. Write for what is wanted, 


E. P. BULLARD, 
62 COLLEGE PLACE & 72 WARREN ST., 
NEW YORK, 





WESTON ENCINE CO. 
PAINTED POST, N. WY. 
THE 


p ARMSTRONG 


ENCINE. 
CORRECT IN 

Design, 
Workmanship 
and Price. 

5 to 75 H. P. 


The gaETT FOUNDRY & MACHINE CO., 


ARLINGTON, N. J. 


Manufacturers of 


The“ MUNZER ” 
r. Corliss Engine 


Send for Catalogue 


The Almond Coupling 


NEW quarter turn 

motion to 
quarter turn be 
igears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKL YN, N. Y. 


ATTENTION 
NEW ENGLAND 
BUYERS. 


We have opened at 23 and 
25 Purchase St., Boston, 
in connection with Messrs. Chandler 
and Farquhar of that city, a depot 
for the exhibition and sale of our Im- 
proved Engine Lathes, Shapers, Drill 
Presses and Brass Working Machine 
Tools, &. We make a feature of 
Complete Engine Lathes, 
without charge for extra attachments. 

Call and examine them. Cuts, 
with full descriptions, free. 


LODGE, DAVIS & CO. 


23 & 25 Purchase St., 
BOSTON. 


WORKS, Cincinnati, Ohio. 


See Page 16. 

















replace 
lItsand bevel 


NOISELESS. 





Advertisement, 
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AviDBELL ©. < 
~~ © NEWARK’Nd. 


STEAM ENGINES 
suis vAane” 


CONTRACTS TAKEN; 














— Omplete He? ene 'S 6 | SHANI LPs 
[eh vA, a 
Ve poo H JRon Worx 


[SSa 
“Baines 
sae. 
ond aCe ant Sun 


ene BOILERS. 
pe, HEAVY Fly WHEELS 


N SIZES UP TO 
36 FT. DIA. BY lOFT. FACE. 


FRIGK COMPANY, Bilder, 


WAYNESBORO, PA, 


g con, 





Eclipse Coriss Engine 


NON-CONDENSING, 
CONDENSING © COMPOUND. 


40 TO 1,000 H.P. 


Send for Circulars. 


E. P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents, 
JOHN J. METZCER, 


69S. Clinton St., Chica Pe 
WESTERN ACEN 


PAYNE Hct SPEED (CORLISS ]+ NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS. 


ELMIRA, N..Y. 
New York. 








“CORLISS.” 


: A GENUINE 















45 Dey St., 
Hill, Clarke & Co., 
Boston, Mass. 


10 S. Canal St., Chicago, IIL. 


BALL AUTOMATIC CUT-OFF ENGINES, 





ERIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. 


NEW YORK SELLINC OFFICE, 


ag MFG CO. 


VINCENT & CO., 
15 CORTLANDT STREET. 


List of Second-Hand 


MACHINERY 


TAKEN IN TRADE FOR NEW. 








10’’x 5’ Engine Lathe, F. E. Reed, 
12’’x 5’ Engine Lathe, Prentice, new), 
15'’x 6 Engine Lathe, Lathe & Morse, 
16x 6 Engine Lathe, Powell. 
. 16''x 6° Engine Lathe, Blaisdell 
PI ! ares n 16x11’ Engine Lathe, New Haven. 
20" x 8’ Engine Lathe, Powell. 
ENGINES from 15 to 400 Horse Power 21'’x10' Engine Lathe, Lathe & Morse, (new), 
Boilers of Steel and Iron supplied to the 46/’x10' Engine Lathe, Putnam Machine Co, 
trade or the user. Send for Catalogue. Cabinet Turret Lathe, Lodge, Davis & Co. (new) 
a 16° x16 x 3’ Planer, Lathe & Morse. 
SAW MILLS GENERAL MACHINERY |) 2!) 80 Hiter: Eten 
3 26°'x26''x 6° Planer, endey, 
NEW YORK STORE, 46 Cortlandt St. 30'’x30''x 8 Planer, Bement 
36 ‘x36 'x10' Planer, Whitcomb, (new), 
. ~ . #2''x42"’x10' Planer, William Gleason 
J ©O I I IN Ni cLA IR EN, 15’ Stroke Shaper, Hendey. 


20” Upright Drill, Prentice. 

22"’ Upright Drill, Reed. 
Above 2d-hand tools are in first-class condition. 
Write for list giving prices and descriptions. 


BUILDER OF —— 


CORLISS 
Engines, 


on el 
We also carry much the largest stock 
of New Machine Tools in the country. 





meen MILL, CLARKE & CO. 


HOBOKEN, N. J- 





156 OLIVER STREET, 


BOSTON, MASS. 





CHETS, WRENCHES, DRILLS. 


LOWELL rT eNCH co... 
WoRC SST SBS 


RA 


MASS. 
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BROWN & SHARPE MFC. CO., 
PROVIDENCE, R. I. 


CUTTERS, 


FOR USE ON 
MILLING MACHINES 


AND 


GEAR CUTTING ENGINES. 
























AND 
COPYRIGHT 1883 BY 


s Water Works Machinery. 
Tv: GORDON STEAM PUMP CO, 


HAMILTON, OHIO. 





BRANCH HOUSES: 


NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street. 





THE YALE & TOWNE MFG CO 
STAMFORD CONN 
NEW YORK CHICAGO PHILA. BOSTON 


IMITATION 


AN ACKNOWLEDCMENT OF SUPERIORITY. 

The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex- 
traordinary merit, and are held in high esteem by the public, is that they are being IMITATED and COUNTERFEITED. The imi- 
tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cus- 
tomers will sustain usin our endeavor to manufacture the best goods, by not accepting any goods unless stamped as 
above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 
~—by unprincipted parties placing imitations on the market. 

JENKINS BROS., 71 John Street, N. Y.; 105 Milk Street, Boston; $4 Dearborn Street, Ohicaga 


SHAPERS, ENGINE LATHES AND DRILLS. 


sonia DAVIS & CO., CINCINNATI, OHIO. 


° ~ & inch U pright Drills. 25 ine » Back Geared, 
2 
© 28, 32 and 40 inch Power Feed Drills. 


NN ES 








21 North Fifth Street, Phila. ; 











Uw 


IT WILL PAY Y 


WRITE FOR PRICES, 





SHAPERS, 15’ and 20’' Crank. 20’, 26’’, 32’’ Geared. 


ENGINE LATHES, 17,19", 21", 24", 27’, and 38”. 
(See advertisement, page 15.) 


GOULD & EBERHARDT, E. E. GARVIN & C0., 


Sear Barket Gt. Boyes, 139 & 141 Centre St., New ~ Achy, 


15 and 20 Inch Crank Shape Ts. 





NEWARK,N. J. Manufacturers 7 
EBERH ARDT’S Machinists 
Tools, 
PATENT Including Millin 
Machines, Dril 


Presses, Hand 
Lathes, &c. 


The machine 
shown in cut is es- 
pecially designed 

orjobbing,and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 


DRILL PRESS. 


EBERHARDT’S 


Patent two speeds to 

each spindle, 

GEAR CUTTER Those fitted up 

. with one spindle 

pore © cous pels 

Sizes, 18°’, 25°’, 26” ey with 1ree 
ime, 18", _ sizes. The back 
50’’, 60’, 84”. sbaft has a cone 


GEO. W. FIFIELD, 





Or ci 





THE PRATT & WHITNEY CO., 


~ mpaeese nase CONN,, 


Manutacture LA THES © varius sizes 


AND OF THE FOLLOWING KINDS. 


Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &e. 





wr capanen LIST AND DISCOUNT SHEE] SENT UPON APPLICATION, 
WESTERN BRANCH, 100 west Washington Street, Chicago, Ills, 








THE BILLINGS & SPENCER CO., Hartford, Conn. 


Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 


Bobbins. 


OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 









Belt Clamps, 
Bight Size, 

Right Inch 

Thirty-six Inch. 
DROP-FORGINGS 
if WARNER & 
a8 SW AMET, 
£2 CLEVELAND, OHIO, 

> Machine Tools 


JroneBrass 
Work. 


2 ABE a ONE 
&, Send for 

Illustrated 

Catalogue. 








< 


3 |_EENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
Cuts, Photographs and Prices furnished 
on application. 


Lowell, Mass., U. 





Gear Wheels and Gear Cutting.—I make g to 
order. or cut beats on g blanks sent to me. Ofall kinds. Of 
t. dm. i, orders or large ones. Fine g or 

g- Ready made brass g , a. mail at low 
prices. Bevel g with lm age planed teeth. d Book on 
” $1. Facilities qemogte Terms reasonable. Send for cat. 
EO. B. GRaNT, 66 Beverly St., Boston, Mass. 


W. P. DAVIS, 


Manufacturer of 


Drills and Key Seaters, 
DEALER IN 


Machine Tcols, Engines and Boilers. 
WORKS AT NORTH BLOOMFIELD, N. Y. 
Office and Salesroom, - 169 and 171 Mill Street. 


ROCHESTER, N. Y. 








REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; fire- 
proof two story pattern storage; blacksmith shop 
engine and boiler houses. These buildings are e- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

he machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
NEW SHOPS, Plainiield, N. J. 








J. M. ALLEN, 
W. B. FRANKLIN, 


PRESIDENT, 
VICE-PRESIDENT 


J. B. Pitrce, SECRETARY. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


Kee co, TWIST DRILL GAUGE. 


J. WYKE&CO., 
Fine Machinists’ Tools: -E. Boston, Mass—Send for Circular, 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. GRAY Co., 
477-481 SYCAMORE ST., CINCINNATI, 0. 


See advertisement, page 13. 








Ais CASTINGS, 


PRATT & LETCHWORTH, 


PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, ""°° 
STILES & PARKER PRESS CO. 


FORGINGS, 
ETC, 


DROP HAMMERS. 


MIDDLETOWN, CONN. 


Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORK. 





aJ/J.M.CARPENTER 3__. 














pulley with four 
GEAR AND RACK CUTTING TO ORDER. Bln, 


PAWTUCKET.R.|I. 


SUULALELAT 





Manufacturer 
—of— 


APS & DIE 





